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PREFACE 


In the name of Allah, the most merciful o> sl Cpa Jl al soo! 

the most compassionate tesce . t3s aaron 
se BLS Goll ay pal | 1 
% es ‘ * yhanmmantad of Speen ; 

- Created man from a clot: oe ; 

3- Read; and thy lord is the most bounteous, a ae 129 | poll 


4- Who taught by the pen, 2 remem nts Sone 
5- Taught man that which he knew not ." » Spemcbns pl lee ileal 3 jpaeles 


1- "Read; in the name of thy lord who creates, 


ho 


The glorious Qur'an Sura 96, Verses 1-5 

With those few sentences, the glorious Qur'an was revealed to the 
illiterate prophet MUHAMMAD IBN ‘ABD ALLAH (peace be upon 
him) in 710 A.D.by the Archangel Gabriel. This revelation began a 
new era in the history of mankind. From Makka, the religion ( Islam = 
submission ) based on Qur'an spread quickly and made strong and 
lasting impact on the philosophy and theology of its converts . Less 
than one century later the entire Arabian peninsula, Mesopotamia, the 
Middle East, North Africa, Spain, Asia Mior, Sicily, and the southern 
part of Italy were repeating “Allah akbar"( Zi all) (God is the great- 
est) and praying five times daily facing Makka, the cradle of the new 
Islamic civilization, with Arabic being its official language. 

Islam inspired the Moslems and enhanced their natural talent in 
memorizing poems and speeches. Several verses from the Qur'an, in 
addition to those quoted above, have been repeatedly recited and have 
stimulated the Moslems to seek knowledge. Verses from the Qur'an 
encouraging knowledge and learning include the observation that “ the 
erudite among his bondsman fear Allah alone"( ese cps al sé || 
pat ) (Sura 35:28). Furthermore, the sayings of the prophet (PBUH) 





encourage Moslems to " Seek knowledge from the cradle to the grave" 
( dood! LI ght p< tall tglbl ) and" seek knowledge even as far as 
China." ( Guell 3 gy pldllytbi) The prophet further observes that " 
seeking knowledge is an article of faith " ( olns JS be 44,3 abi lb 
)and "the ink of the scholar is more holy than the blood of the 
martyr ." ( ugJl 0 cpt ale ¢ , Sif ALS LH ate alts ) 

Hirschberg, by virtue of his seafeesion as an ophthalmologist, em- 
phasized in his book the contributions of Arab and Muslim ophthal- 
mologists, but it is imperative to stress that the Arabs and Muslims 
have offered to humanity more than just ophthalmology. The Arabs 
and Muslims have had an impact on virtually all modern sciences . 
Just to mention a few scientific fields | would like to bring to the read- 


ers’ attention the following :- 


Pharmacy and Botany : Ibn Al-Bitar ( pues! cp!) (died 1248 A.D. 
in Damascus ) in his book AI-Mughni Fi Al - Adwiyadh Al - 
Mufradah ( a5 ,all & 9'i Gg 3 gall) ( The sufficient in Simple Rem- 
edies ) and Al - Jami' Li Mufradat Al - Adwiyah Wa Al - Aghdhiyah 
(4dEY 15 ago! cls ab etl ) (The Comprehensive in Simple Rem- 
edies and Diets) , described 1400 drugs derived from the vegetable, 
animal, and mineral kingdoms, 300 of which were new at his time. 
Upon a decree from the Caliph Al-Ma'mun ( © gol! ), the pharmcist 
needed to pass a special examination before he could practice pharma- 
cy . Several books were translated form Greek to Arabic at the time by 
decree from the Caliph Al-Mutawakkil, the most important and fa- 
mous being Discorides' Book on Botany . 


Chemistry : Khalid Ibn Yazid ( ola Jl Cn Aagkes Cp Jee op AS) 
(died 85 A.H. ) who was called " the wiseman “of the Marwan Family" 
was the first Muslim to be involved in chemistry. He sponsored and fi- 
nanced the translation of several Greek books on chemistry . Also, Ja- 
bir [bn Hayyan ( OL> cp ple ), who wrote close to 500 books and 
treaties, was the first to prepare Sulphuric Acid, and the first to dis- 
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cover Nitric Acid, Sodium Hydroxide, corrosive Sublimat, Mercury 


lodide, and Antimony. 


Astronomy : The Arabic knowledge of astronomy was gained from 


Indian and Greek works. 


Al-Fazari (¢g)1 54! ) was the first to introduce astronomy to the Mus- 
lims by translating the Sindhind ( scsi. ) from Indian. This transla- 
tion was followed by several translations of Ptolemy's Alimagest by 
Ishaq Ibn Hunayn (30> oe Gre~! ). Furthermore, Al- Khawarizmi 
(Ce jyl 4), at the request of Al-Ma'mun, measured the length of the 
terrestial degree with remarkable accuracy. Several observatories were 
built in different parts of the Islamic empire at (Jundishapur, Baghdad, 
Damascus, Cairo, and Raqgah) . The beautiful “Giralda" tower in Se- 
ville was erected in 1190 A.D. to observe the heavens, and Muslims 
perfected the Astrolabe, Armillary sphere, and Sostical Armil and 
Quadrants . 

Astrology : Astrology was the precursor of astronomy and was 
mainly a Babylonian and Chaldean science. Abu-Mashiar ( pe yl ) 
(Abumasor 886 A.D.), the most noted astrologer, described the Laws 
of the tides and their connection with the rising and setting of the 


moon . 


Mathematics : The Arabs introduced the " Arabic numerals " to 
replace the cumbersome Roman numerals. Algebra is an Arabic- 
founded science, first eee by Al-Khawarizmi "Kitab Al-Jabr Wa 
Al-Muqabalah ( aLlalls ~41 obs). ‘Umar Al-Khayyam ( elt! po ) 
(died S5ISA.H.=1 I21A.D) was the first to use the exponential Powers 
of 2,3,4,5,6, and analytical geometry and trigonomerty were largely 


founded by the Arabs. 


Optics : Hirschberg wrote extensively in his book about Ibn Al- 
Haytham ( ol cp (+t!) and his work on optics and refraction. Also, 
‘Ali Ibn Yunis ( ue Ce de ) 1009 A. D.) was a noted physicist 
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who perfected the pendulum and measurement of time by its oscilla- 
tion. 

The Arabs are credited for inventing the sun dial, and the intricate 
clock that was sent by Caliph Harun Al-Rashid ( Jt J Os sls ) to 
Emperor Charlemagne shows to what high degree the science of phys- 
ics had been developed by the Arabs. Humboldt has stated that "the 
Arabs are the real founders of physical sciences." 


Ibn Al-Salt ( cell -|) was one of the best Arab mechanics. 
He salvaged a ship that had sunk off the shores of Alexandria with 
complicated sets of pulleys and levers. 

Magnetism: The greeks were the first to described the attraction by 
a magnetic rod, and the Chinese were the first to describe the direction 
of the magnetic rod. The Arabs, however, were the first to combine 
these characteristics of the magnetic rod and define the four directions 
(North, South, East, West) and they were the first to use (in the 1 Ith 


century) the compass for navigation. 


Music: The Arabs used the music which they inherited from India, 
China, and Persia, in wars and for amusement, as well as to treat men- 
tally deranged patients . Ibn Samh ( co onl) (died 705 A.D.) intro- 
duced the Persian and Roman music. Ishaq Al-Mawsili (Le hl su!) 
perfected the musical notes and introduced the scientific aspect 
of music. Al-Farabi ( ull! ) invented several instruments, the most 
important being the flute, through which he was able to cast his audi- 
ence into fits of laughter, to bring tears to their eyes, or to put them to 
sleep. 

Architecture: It is very hard to describe the Islamic and Arabic con- 
tribution to the art of architecture. There is no other place where the 
saying “one picture is better than 100Qwords” is more appropriate. It 
is sufficient for any intecllectual to visit (or see a picture of) Granada, 


Toledo, Seville, Istanbul, Cairo, Baghdad, Damascus, or Aleppo, to 
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appreciate the excellence and perfection in the art of Islamic architec- 





ture. 


Natural Science : Qutb Al-Din Al-Shirazi ( s5l cdl 7 pl bs ) 
in his book Al-Idrak ( S\,o!) was the first to descube and explain 
the rainbow phenomenon. The Arabs were the first to explain that 
thunder and lightening occur simulteneously, but since light travels 
much faster than sound, one can see the lightening, and then hear the 


thunder, 


Ever since the creation of mankind two sciences were of paramount 
importance to the creatures. The first is health and well-being; the sec- 


ond 1s theology. 


The health is defined as maintaining perfect mental and physical 
condition; theology is to maintain perfect spiritual and moral stan- 
dards. 

The first physician known to historians who became the head of 
medical team was Esclopius I ( JVI _y sla!) who lived around 
5500 BC and Ambhotb ( ud gel ), who is to be considered the first 
traditional physician in ancient Egypt . Those two giants were fol- 
lowed by many others who left through the history important land- 
marks to be followed for years and centuries thereafter. Among those 
physicians, one can mention for example Ghorus ( _,« 5). Minis 
(pe), Perminides ( tub ~ ), Platon (O sb yuh, Esclopius Il 
(aU gages Hipocrates (bl 2), and Galen (_ sJ&). The later 
two, Hipocrates and Galen were the ones who the Arabs and Muslims 
quoted more frequently. Any historian could easily identify four phas- 


es for the Islamic midicine. 





The First Phase - The Pre-Islamic Era 





During which time medicine used to be practiced by priests and as- 


trologers, who used to divide the diseases into two types :- 


Type I - Diseases caused by bad spirits or certain stars that can af- 
fect the human being’s mental and spiritual status by rising or setting. 
The Arabic tribes in the Arabian peninsula had certain beliefs such 
asi- 

a) 6 aa! Al-‘Ugra, which is a bead fixed on the woman's flank to 
prevent pregnancy (as contraceptive). 


b) 4g.> 3! Al-Wajihah, which is a red bead like aqig. Heals certain 
diseaases. 
C) 4.03! Tamimah, which is a dotted bead held as necklace. Prevents 
epilepsy. 

x 
d)é J! Al-Nushrah, by which certain words are written on a piece 
of paper and then water poured over the paper and drunk by patients 
affected by certain diseases. As you know, this is more of a hocus- 
pocus rather than medications. 

Type Il - Diseases caused by malfunction of certain systems in the 
body and those are treated usually by medications or techniques accu- 
mulated through the history by the nomad's own experience or by see- 
ing animals treating themselves. Few physicians were known to the 


history in the pre-Islamic era. 
Among those :- 


a) sole :» ola) Luqman Ibn ‘Ad, whose name was mentioned to the 
Quran (4.541 (4) al uals) 


D) ae 35 9 ULels Damian and Quseem, who were Arabian twins lived 


‘in Al-Sham around the year 300 A.D. 


Oh ae cy} Ibn Hithyem, who was among the best in the Arabic phy- 


sicians and there are certain proverbs here to be read about him 
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such as : (aie ob), Cre | goss gsi) 
d) 4.2 al Ulue cued! Al Shaffa’bint Abdullah Al -Qurashiyh, who 


used fo treat diseases of the skin (dermatology). 


The Second Phase - The Early Islamic Era 


Which starts by the revalation of the Holy Quran upon the Prophet 
Mohammad (Peace be Upon Him) and ended by the beginning of the 
third phase which is the translation era. [slam within its teaching or- 
dered its followers to reject all the unethical and immoral ways of 
practicing medicine prior to Islam, specifically paying the priest, the 
astrologers, and carrying the Tamimah or Ugqra. In addition to that, Is- 
lam placed the physicians all through the history to follow the correct 


and accurate scientific path, for it decided three important issues :- 





The first issue - The law of the cause 45101 which simply 
states that everything has its own cause and nothing can 
happen without a cause. Allah said in the Quran about Alexander 
GSS pe Lae lb La et IS ope oll yP - 

In addition to that, the Prophet (PBUH) taught us preventive 
medicine with all his teachings and hadith such as “If the plague oc- 
curred in a land while you are in, don't leave it to avoid spreading the 
disease" and "if you approach a town with a plague in it, don't enter 


it 1 Sd Idlge ae 11,2 by 2B Led eal s ge ju Ogellall Sp 15! 


In addition to that, washing the hands, feet, and face five times 
a day and taking a bath at least once a week before the Jum‘a 
prayer ( 4ao4! [© ).Among the best preventive medicine Hadith re- 
lated to the Prophet (PBUH) is the one about dividing the meal into 


three parts : one for food, one for drinks, and one for breath Su & » 


{ 
i 


4 ae t ” t wt a ot s 
Os Ob ee © ed See! Laaremde) poly) Cs 6 AL eee eee eles pol cp! 
& fi bad ~ a \ eg oe © 2s ap 


aa Eg cal I EU gc aolebel bi Seb Ue Y 


la 








cond issue - There is a cure for each diease. The Prophet 


(PBUH) said " for each disease there is a medication and if the 
medicine hits the disease, it will be cured by the will of Allah 


B 


(Ul GSb ey ell el gil wll I5b els clo [SU). Subsequently, the Mus- 
lem is not supposed to say "this disease has no treatment." He should 
say “I did not reach the proper treatment for this disease” and he is 
subsequently encouraged to continue searching and researching until 


he gets to the best possible management. 


The third issue - The idiological and psychological factors, by which 





the Prophet (PBUH) injected in his followers for generations to come 

that once you believe in God and the will of God, then there is nothing 

else you should or should not do apart from taking care of yourself 

and avoiding any harm that could affect your body or your spirit. 

Among the best physicians in the early Islamic stage are : - 

a) dou! 43, Rufaydah Al-Aslamiyeh, who used to practice sur- 
gery and the Prophet (PBUH) used to take her along with him to 


wars to treat the wounded soldiers. 


b) sel BANS oy 2 (41 Al-Harith Ibn Kildah Al-Thagafi, who lived 
during the prophet's days and studied medicine in (Jundi Sabur) 
and he reached the point where he was asked to travel and treat 
Kisra) Anaw Shiwan Oly gil SS, the famous Persian King, 

who admired the physician immensely and ordered to record all 
his sayings. 

C) cgaracll ate ul cp! Ibn Abi Ramthah Al-Tamimi, who lived during 


the prophet's days and used to practice surgery. 

“4 Bs + § 6, . ‘ 
d) 4 lary! dtc elUm Atiyah Al-Ansariyeh, who used to practice 

circumcision and was taken by the Pophet on several occa- 


sions to treat the wounded soldiers during the wars. 


The Third Phase - Translation of Medical Books 
The first known person to start the translation era was Khalid Ibn 
Yazid Ibn Mu‘awiah Ibn Abi Sufian ¢ Olan ul cp Bales cp dap cp HE 
(died 85 A.H. = 704 A. D.), who was the first physician to study 
chemistry and hired translators to translate books about chemistry 
from Gieek, Persian, Indian and Syriac languages into Arabic. The 
Khalif ‘Umar Ibn ‘Abd Al-‘Aziz, stated “Umayyah" never delivered 


fr 


a son like Khalid JL (bs dal os." 
LB 4 


During the Umayyad dynasty, the scientific knowledge became to 
crystallize, the books were widely spread among the intellectuals and 
the educated. Bimaristans and cae were erected such as Al- 
Bimaristan Al- Saghir ,x.2)l Sk.) Jlin Damascus, which was. built 
by Khalif Mu‘awiah (died 60 A. H. = 683 A.D.) and Bimaristan Al- 
Walid Ibn ‘Abd Al-Malik Situs cp td I OL yn (died 96 A.H. = 
715 A.D) and other hospitals in Cairo, Baghdad etc., which could very 
well be easily read in the book (Tarikh Al-Bimaristanat Fi Al Is- 
lam je Ley Gob le eve by (Ahmad ‘Isa). 


In the year 132 A.H. = 749 A. D Marwan Ibn Muhammad the last 
Khalif of the Umayyad Family was assassinated and the capital of the 
Islamic empire was moved from Damascus to Baghdad where the 
Abbasid dynasty begun. 

The first men to carry the torch of the Grecian medical sciences to 
Baghdad, the capital of the Abbasid dynasty was Jeorgius Ibn Garbiel 
Ibn Bakht- Yashu poe op le oe oe who came from 
Jundi Sabur to treat Al-Khalif Abi Ja‘far AL Mansur, the founder 
of Dar Al-Hikmah in 148 A.H. = 787 A.D. Few years after Al- 
Mansur, Al-Khalif Al-Ma’ mun became the leader, who is known to 
have been very much interested in sciences and extremely intel- 
ligent and open minded scholar, who encouraged Dar Al-Hikmah 


and hired an outstanding staff of intellectuals and skilled workers 


ba 





for translation, bindings, artists to paint the books, and classifiers who 
are specialized in classifying and indexing the books, etc. When Al- 
Mam ‘un signed the peace treaty with the King of Cyprus, he refused 
to occupy the land, he requested in return of the land few books from 
the King's private library in Greek language to be translated to Arabic, 
and that was the end of the war between the two countries. Among 
the best translators, one could easily mention Hunayn Ibn Ishaq 
Al-‘Ibadi (sole! Geom! cp Cv . who used to translate from Greek, Per- 
sian, Syriac and Indian language into Arabic. He translated most of 
Galen's and Hipocrates' books. 

The second ishag [bn Hunayn Ibn Ishaq jul cp Ge> cp Geee! who 
was a copy of his father and translated tremendous amount of work by 
Galen, Aristotles and many others. 


The third Hubaysh Al-A‘sam one u-s> who is the nephew of 


Hunayn and used to master the Arabic language and translated many 


books from many languages into Arabic. 


The fourth, Qusta Ibn Luga & ,} -» Ua.8 , who was a scientist, phi- 
losopher and linguistic and translated many books. 


The Fifth, Abu-Yuhannah Al-batriq 3 2Jl >» |. who was 


among the first to work in translation during Al-Mansur era. 


Yuhanna [bn Al-Batriq Geel cp b> » . who was a philosopher, 
linguistic, and astrologer used to translate from Persian, Greek and 
Syriac languages into the Arabic. One can go on and on naming one 
scholar after the other. Dr. Kamal Al-Samarrai, listed 47 scholars who 
worked solely on the translation of his book (Synopsis of the History 
of Arabic Medicine). In addition to Dr. Al-Samarrai, one can easily 


refer to Brockelmann or Sizgin to find many many other translators. 
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The Fourth Phase - Scientific Maturity and Intellectual Productivity 


This phase starts with the beginning of the fourth century A.H. 
(tenth century A.D) during which many scholars who produced an 
outstanding work in all types of sciences and culture came to exist. 


Among the Scholars in that phase one can mention a few :- 


a) .¢31 J! Sow! Al-Razi who lived between (240 - 320 A.H.)= (851 
De ao gene aa ot se 
932 A.D.) and his encyclopedia, Al-Hawi <¢ 9\4!, in addition to 
the 200 letters, treaties, and books. 


b) silya Vl ptt op le Ali Ibn ‘Abbas Al-Ahwazi (died 384 A.H= 
994 A.D.) and his book “Kamel Al-Sina'h Al-Tibbiyah” or Al- 
Kitab Al-Malaki , Si! 2USUl si Qual! dees! bls, who I just received 
a copy by Facsimile from professor Fuad Sizgin in Frankfurt, Ger- 
many. 

C) gibt yy bow op be cptl yo) Abu Al -Hasan ‘Ali Ibn Sahl 
Raban Al-Tabari and his book - Firdaws Al-Hikmah Fi AlI- 
Tibb Vda) gg 4056 en 

Ay ce aS bot op tal tl yl Al-Hassan Ahmad Ibn Muham- 
mad AL- Tabari (died ae a : = 976 A.D.) and his book Al- 
Mu'alajat Al-Buqratiah 4! | adi od. 

@) bass cp Bhs op cet! de sl Abu ‘Ali Al-Hussein Ibn ‘Abdullah 
Ibn ‘Ali Sina (died 438 AH = 1037 AD) and his famous encyclo- 
pedia Al-Qanun Fi Al -Tib —J! 3 o sail. In addition to more than 
243 treaties, letters and books written about medicine could easi- 
ly be found in special catalogs. 


It is sufficient to say that the Arabians had taken the Grecian, Persian, 
Indian, and Syriac knowledge and amalgamated it and added to it their 
own experience and provided the humanity with a mixture of old and 
new sciences that served humanity for over 1000 years 


After this brief introduction, I should go on to write about :- 


“The contributions of Arabs and Muslims to Ophathalmology" 


ho 
ee) 


"The contributions of Arabs and Muslims to Ophthalmology" 


The Arabs and Muslims have contributed tremendously on both ac- 
ademic, as well as practical aspects. | was able with the help of 
Almighty God and with my own personal humble efforts to collect 39 
books specialized in ophthalmology written by 25 authors. [ herewith 
would like to mention them rapidly in chronological order to give the 
reader a brief idea about our heritage :- 

De ee Ce Fee op LS > Gabriel Ibn Bakht-Yashu [bn Jeorjius 


id 
(D. 213 AH = 828 AD). 


|. Treaties about optic nerve (J! Les GULL. 


ye 
on 


TT. a gle cp Lm ys Yuhannah Ibn Masawyah (D. 243 AH = 857 AD). 


to 


. Daghal Al-Ayn nail [eo . 

3. The knowledge of the ophthalmologist profession {JiSlagee as 
HE. GLdt a8 op Cab Thabit Ibn Qurrah Al- Harrani (D. 288 AH = 
900AD). 


4. Vision and perception in the diseases of the eye and their man- 
agement (zl sie ghey Goll le Genesis watt P along with Dr. 
Mohd. Rawwas Kalaji just finished editing this and it was published in 


1992. 


IV. 5) pall Gls fe pi Abu ‘Ali Khalaf Al-Tuloni (D. 302 AH = 914 
AD). 


5. The end and the sufficient in the structures of the eyes and their 


treatment and drugs Lg>Me » Leu» Gell OS J Gay AI OLS 
‘eugels 
V. sl sl Sy! Abu Bakr Al- Razi (D. 320 AH = 932AD). Writter 


several books on ophthalmology. Among them: 


6. Al-Hawi ( —2/l 3 ssl4!) the second volume of which I jus 


started editing and reorganizing and hopefully will be sent for publice 
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tion within the comming year, in sha allah. 


7. Treaties about the preference of the eye over other senses JU; 


wel aed pls ie call be 3 
[ar 


OC 


3. A book about the mechanism of vision jueY! das GS. 
9. Treaties about the shape of the eye ( anatomy of the eye) 
Lb ee , le 


t 
i 4 
TR acseud 3 Nn Nett 


1Q. Treaties about the surgical treatment of the eye disease JW, 
SEL Gall Me Z 





a 

11. A book about the ocular pharmacology cnx! diss! OLS 
ea Me 5 

12. Treaties about the reason why the pupils constricted in light and 


dilate in darkness 3 es ool obi gS! 3 Ligh cp oll All og Dee 


13. Al-Mushajjarah 3 ><)! which has four volumes. 
VI. Atyan Ibn A*yan Cpe! ie opel (D. 328 AH = 995 AD). 


14. Diseases of the eye and their treatment (uJ! 2 el §LS 


Vil. “Ali Ibn‘Isa Al-Kabhal SUSU jas cp be (400 AH = 1010 AD). 


15. Tadhkirat Al-Kahhalin idleSIl 6 Sis which was partially trans- 
lated to English by Casey Wood and published in 1936. It was also 


edited by Al-Hakim Ghoth Al-Sharafi and published in India in 1964. 


be hl be ce ole “Ammar Ibn “Ali Al- Mawsili (D. 400 
AH=1010 AD). 


16. The chosen in eye diseases and their surgical and medical man- 


agement, totdls 4 9sVLo Yel gles Lglle 5 cnell me § sexi! Meyerhof 
published in 1928 in Spain parts of this book un der the name (stories 
about couching cataracts). | have already edited and published this 


book in Arabic. 





IX. Muhammad Ibn Qassum Ibn Aslam Al-Ghafaqi Cp Pp Cp et 
ates! LI (D402 AH = 1012 AD). 


17. The guide about ophthalmology ( Je! 3 4411) which was 
partially translated into French by Max Meyerhof in 1928. My wife 
and myself presented a very comprehensive review about the book 
and its translated edition at the (International Congress of Ophthal- 
mology) held in Rome in 1984. I, along with Dr. Mohammad Raw- 
was Kalaji edited the book and was published by King © Abdul Al- 
‘Aziz City for Science and Technology in Riyadh, 1990. 


X.Ibn Mandawayah Al-Asfahani Gee Vl ype op oe Se op de 
(D. 410 AH = 1019 AD). 


18. Treaties about ocular layers jaJi cab Cs 5 3 dl.5, and 


19. Treaties about the management of pupillary dilation 4 JW, 
el jidsil - Me 
XI. Abu ‘Ali Muhammad Ibn Al-Hasan Ibn Al-Haytham - io be yl 
ot! cy oe t(D. 430 AH = 1038 AD). 
20. Kitab Al-Manazir (U1! Oks ) which was edited by Professor 
Abdalhameed Sabra and published in Kuwait in 1985. 


XIL‘Ali Ibn Ibrahim Bakht-Yashu “Al-Kafartabi ce ml cp de 
ub 4s £s-23= (D. 460 AH = 1067 AD). 


21. Anatomy of the eye and its humidities and layers § Obs 
- My collegues, Dr. Mahmoud Saqr, Ka-Uzb sb) 5 lab s coll 5 
laji_ and myself edited and published this book - 1992 in Riyadl 


Ne 
1. 


XII. Hunayn Ibn Ishag Al-‘Ibadi (D. 460 AH = 1067 AD). 


22. The ten treaties about the eye ( Qui § oVUs 22/1) which 


was edited and published by Max Meyerhof in 1928, 


23. Questions and answers about the eyes aJLJl 4a b be cull 


24. The constructions of the eye juJdl US 3 OLS. 

25. The choice of ocular medications (ysl! 4 yal plas! Gg OLS. 

26. Book about surgical managment of the eye Cys! sl slis 4 UES 
XIV. Abu Sa‘eed Mansur Ibn ‘Isa ce Cp eae dete gl ol dll sal 
(D. 460 AH = 1067 AD). 

27. About the ocular diseases and their management OLS 

Usls gl be 3 crt Al yl 
XV.*Abdullah Ibn Al-Tayeb Il -» lie a al | (D. 467 AH = 
1075 AD). 


28. Comments about the eye Codi! G GJS 


XVI. Ibn Wafid Al-Lakhami _jo2UI ily op dot cp ge Sle G bl , | 
(D. 467 AH = 1075 AD). 


29. Fine perception of the eye diseases a4 Ue § esi G34 obs 


{ 
“pal 


a” 


XVIL. Ibn Al-Nagid Jat! op plea! y i (D. 584 AH = 1181 AD). 
30. About the experienced medication in ophthalmology Os 
cdl Gok pl! 
XVHI. ‘Abdullah Ibn Qasim Al-Hariri Al- Ishbili wu -p Wlaue 
debs p41 (624 AH = 1226 AD). 
31. The end of thoughts and the play for sights 4a 535 Aceh irae 
j42,\ which was edited by Dr. Hazim Al-Bakri and Dr. Sharif Al- 
‘ani and published in Baghdad in 1979. 
XIX. Khalifah Ibn Abi Al-Mahasin Al-Halabi (D. 656 AH = 1256 
AD). 


32. Al-Kafi Fi Al- Kuhl eS 3 § ASI which translates as (the suf- 
ficient in ophthalmology). I along with Dr. Mohammad Rawwas Kala- 


oa 


ji edited this book and was published by (Isesco) in Moroco 1990. 


XX. Al-Qaysi cell aU aa oy Olge gp tel pull cd (D. 657 AH = 


1258 AD). 


33. The results of thoughts in the treatment of eye disease 
padl ly! gs 3 Swi 4s which was translated into German lan- 


guage and Sub ished by Hans-Dieter Bischoff 1988. 


XXI. Ibn AL-Nafis ( es es Ss 2 al p 3 Lgl oy spall eMe (D. 690AH 
= 1288 AD). 

34, Al-Muhadhab Fi Al-Kuhl Al-Mujarrab G >I eS! d wight | 
along with Dr. Mohd. Rawwas Kalaji edited this book and was pub- 
lished by (Isesco) in Morocco 1988. 


35. Al-Shafi Fi Al- Kuhl Jet 3 gut 


XXII. Salah Al-Din Ibn Yusef Al-Kahhal Al-Hamwi ole 7 e 
Spot! eS! Wty (D. 696 AH=1296 AD) 

36. Nur Al-‘Uyun o gall eles Spall 54) (the light of the eyes and 
the collector of arts) I along with Dr. Mohd. Rawwas Kal‘aji edited 
the book and was published by the King Faisal Center for Research 
and islamic Studies in 1987. 

XXIII. Al-safadi Stavall SL cpl ee (D. 720 AH = 1320 AD). 


37. The rule in eye diseases O pall 4! ol G5 glal OLS. 
wt oe é a a a 


XXIV. Ibn Al-Akfani gus Yi: 1 (D. 749 AH = 1348 ia 


AN 


38. Kashf Al-Rayn Fi Amrad Al-*Ayn cne) oll do cp jt ees I 
along with Dr. Mohd. Rawwas Kalaji edited this book and it 





will be published by the King Faisal Center for Research and Islamic 
studies in 1993. 


XXV. Al-Tamimi cor tall pore da op dot alae yl (of unknown 


date), 


39, Who wrote treaties about the ocular inflammation and its caus- 
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es and management a> Hes wll sacl oily se Saal G Jie 


With this brief and rapid review of some of the contributions of 
Muslim and Arabic scholars I would like to reiterate what Dr. Hi- 
rschberg stated in the last sentence of his encyclopedia (The History 
of Ophthalmology). "From this retrospective, historical evaluation, we 
have to recognize that the Arabian contributions to ophthalmology are 


permanent and will forever be engraved in the book of history). 


ABOUT THIS BOOK 


While I was editing my first Arabic book "Nur Al-‘Uyun Wa Jami‘ 
Al-Funun" I was still residing in Boston, Massachussetts and was con- 
tacted and visited by Professor Frederick C. Blodi, Professor and 
Chairman of the Department of Ophthalmology at lowa University in 
lowa City, lowa. Professor Blodi gave me the honor and the privilege 
to rewiew and revise the draft of his English translation of the second 
volume of Professor Julius Hirschberg's encyclopedia "History of 


Ophthalmology.” That was the beginning of a very respectable rela- 
tionship between Professor Blodi and myself. I put as much efforts in 
that draft as I could, and finally the book was published in 1985 in 
Bonn, West Gernamy'!). During the editing I came to know from 
Hirschberg's footnotes that he along with Professors J. Lippert and E. 
Mittwoch had written a book about Arabic Ophthalmology and was 
published in 1905‘). In that book they translated the whole book of 
(Al-Muntakhab) of ‘Ammar (D 400 AH - 1010 AD) and the Second 
Treaties (Nur Al-‘Uyun) that deals mainly with the theory of vision, 
and parts of a third book called (Al-Kafi Fi Al-Kuhl) by Khalifah (D 
656 AH = 1256 AD). This of course forced me to search for their 
book in order to take note of their understanding of the second treaties 
of that book and include it in my editing of the book. I received a copy 
of the book after considerable amount of efforts but the main obstacle 
was that unfortunately I don't read or understand the German language 
and I was faced with an obstacle that has to be solved. Thanks to my 
wonderful relations with Professor Blodi who was kind enough to take 
the chapter and translated it in a strikingly short period of time which 
facilitated tremendously my understanding of the theory of vision as 
presented by Salah Al-Din. All the notes were documented in the foot- 
notes of the Arabic version of that book. 

I moved to Saudi Arabia in September of 1983 to assume a new po- 
(1) The History of Ophthalmology : Vol. Il, Julius Hirschberg. Translated by Frederick C. 


Blodi, 1985, Verlag J.P. Wayvenborgh. 


(2) Die Arabischen Augenarzte, J. Hirschberg, J. Lippert and E. Mittwoch. Verlag von Veit 
& Comp., Leipzig 1905. 
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sition as Chief of Vitreo-Retina Division at the King Khaled Eye Spe- 








cialist Hospital. During this time I had the pleasure of meeting Dr. and 
Mrs. Wilfried and Gisela Rademaker. They are of German origin and 
studied in the United States. I brought to their attention this book and 
mentioned that Professor Blodi had already translated one part of it 
and expressed my interest in having the rest of the book translated into 
English. After reviewing the book they kindly agreed to tackle the 
task of translating the other two parts namely (Al-Muntakhab) and the 
part of (Al-Kafi). After completion of the task, both Dr. and Mrs. 
Wilfried and Gisela Rademaker sent the book to Mr. Kenneth Wild- 
man who is residing in Waikanae, New Zealand, to review the book 
linguistically. Mr. Wildman was gracious enough to take the English 
translation and revised it and returned it back to me. 


After | had the complete translation of the book I reviewed the 
book in its entirety and made few corrections to some of Professors 
Hirschberg, Lippert and Mittwoch's very rare errors. Some of those 
errors could not have been avoided simply because certain informa- 
tion was not available to them during their time and some of them are 
linguistic errors they could not overcome simply because Arabic was 
not their mother language. 


I followed the Library of the Congress's method of litanizing the 
Arabic names, and put the names in Arabic adjacent to the English 
version in order to allow the readers to follow the names in both lan- 


guages. 


Finding a publisher for a book written in English in the Arabic land 
is some of the most difficult tasks one has to face. It was a pure lucky 
strike that I had the pleasure and honor of meeting on a social occa- 
sion his Excellency Dr. Saleh Al-‘Athel, Director General of the King 
Abdulaziz City for Science and Technology (KACST), who came to 
know of my interest in the Arabic medical heritage and my efforts to 
edit and publish some of that work. He immediately expressed his ut- 
most support and instructed his Excellency Dr. ‘Abdullah Ahmed AI- 


Rashid, Supervisor of General Directorate of Publishing in the same 


Cad 


l 


Institution and they published in 1990 one of our Arabic books name- 
ly "Al-Murshid Fi Al-Kuhl " originally written by Mohammad Ibn 
Qassum Ibn Aslam Al-Ghafigi (D 595 AH = 1197 AD). In the same 
time both Dr. Al-‘Athel and Al -Rashid expressed their interest in 
publishing the English translation of this book. 

It is our great pleasure and honor to present to the readers this unique 
book, originally written by the ingenious Hirschberg who was not 
only an internationally recognized ophthalmologist but also an out- 
standing scholar and orientalist. Hirschberg's original work opened 
many doors for the researchers in ophthalmology in general and 
Arabian Ophthalmology tn particular to search more carefully and 
find out the enourmous contributiens of Arab and Muslim oculists to 
ophthalmology. 

We do not claim that our translation or editing is perfect but we tried 
as best as we could to make it as close to perfection as possible. We 
seek guidance from Almighty God and ask his forgiveness for any un- 
intentional mistakes we may have made. 

"My Lord; arouse me that | may give thanks for the favour wherewith 
thou hast favoured me and my parents, and that I may do right accept- 
able unto thee. And be gracious unto me in the matter of my seed. Lo! 
I have turned unto thee repentent, and Lo! I am of those who surrender 
(unto thee). (The glorious Qur'an Sura 46, Verse 15.) 

ble feel ols Gls des J Je cael pi thea Sl OI ej gl SF 
Mii VIS ge et of JL a 


M. Zafer Wafai, MD, FACS, FICS, FCOphth. 
King Khaled Eye Specialist Hospital 
Riyadh, Saudi Arabia 
January Ist, 1992 
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‘AMMAR IBN ‘ALT AL-MAWSILI 


tH le ts 
THE BOOK OF 
sod bak 


SELECTED EYE DISEASES 


all Sagal Liga Wag nl oe yu mia 


The Book of Selected Eye Diseases 
Sa pena ama ae ee 


Introduction 
We can confidently describe the contents of the "Book of selected 
Eye diseases" by “Ammar Ibn ‘Ali from Mosul as hitherto unknown. 
We are here presenting a translation of it to the scientific community. 


Apart from librarians compiling registers of manuscripts, we have 
not uncovered any record of a European scholar ever having read this 
work from cover to cover and given an accurate assessment of it at 
any time in the last 200 years during which the history of Medicine 


has been studied seriously. 


The author ‘Ammar Ibn ‘Ali Al-Mawsili was reckoned among the 
most famous physicians of his time in the Arabic world. As his name 
Al-Mawsili implies, he was born in Mosul. He travelled extensively 
and practiced opthalmic surgery on his journeys. He spend some time 
as an ophthalmologist first in Iraq and then travelled to Egypt, where 
he wrote his book during the reign of Sultan Hakim (996 to 1020 
A.D). Hence ‘Ammar must have been a contemporary of ‘Ali [bn 
SEG ee ae de \e\+ =_a &++ © and the second Muslim oph- 
thalmologist we come across writing in Arabic, and who, we must 


add, was perhaps the most brilliant and gifted of all. 


Usaybi'ah®), who lived nearly a quarter of a millennium later, dedi- 
cated the following lines to him (II, 89) : "He was a very famous oph- 
thalmologist whose name is frequently mentioned. he was experi- 
enced in the medical treatment of ophthalmic patients and was skilled 
in surgery. He moved to Egypt and lived there during the reign of 
Sultan Hakim. 

(1) ‘Ali Ibn ‘Isa Al-Kahhal : The author of (MEMORANDOM OF OCULISTS). CASEY 
WOOD, NORTHWESTREN UNIVERSITY PRESS, CHICAGO, 1936. 

Edited in Arabic by Hakim Ghowth Muhyuddin Al-Qadry Al-Sharafy, published by Usmania 
University, Haydarabad, India, 1964. woazw). 


(2) Tbn Abi Usaybi‘ah, Mowaffaq Al-Din Abi Al-Abbas Ahmad Ibn AI-Qasim Ibn Khalifah 


Ibn Yunis Al-Sa‘di Al-Khazraji, author ‘Uyan Al-Anaba' Fi Tabaqat Al-Atibba' 0 pe 


olde Vi clab 4 eli oz. 
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‘Ammar wrote Kitab al-muntakhab fi'ilaj al-‘ain, the Book of 
Selected Eye Disease, for Hakim. "This latter remark is not in agree- 
ment with the only two existing manuscripts of the work. In the 
Arabic manuscript (A., Codex Escorialens. No. 894) the work is de- 
dicated to "the Judge of Judges, Malik Ibn Sa’id. dae op UL sLadll als 
' In the Hebrew translation (H., Codex Parmens. No. 1344) the "King 
of the Faithful o> gl jal "has commissioned “Ammar to write the 
work. We have not been able to ascertain whether Malik Ibn Said de- 


notes Sultan Hakim. 


‘Ammar is also frequently mentioned in the later Arabic textbooks of 
ophthalmology: in "Murshid (The Guide)" by Al- Gafiqi ee We ee ee 
Hot 39 om 4ald ply) det . > Seat) fal) Lal ee edie a) 
gt Alb) who lived in the XHth century A.D. in Cordoba; and in 
"Light of the Eyes" by Salah Al-Din from Hama in Syria, about 1296 
ALD. 54) 5 p0dh SS he go op cp tll Dead 0 gall mole yg Opel ys 
ih a an 


i 


ploy dos. 23 gl wl pb dot . =) 


re, 3 

In his detailed work the latter repeats “Ammar's paragraph on cata- 
ract surgery with the hollow needle, along with the interpolated case 
histories, almost verbatim. He closes with the words "Now the learned 
“Ammar is not criticized for his hollow needle surgery of the thin cata- 
ract, as he is famous for his excellence and skills in ophthalmic sur- 
gery." 

It does however seem remarkable that Khalifah from Aleppo, who 
wrote a large volume on "Sufficient Knowledge in Seana ogy 
(al-kafi fi al- kuhl)" around 1256 A.D.4 Icy aE Le ey 


C ce ane els dot 359 SU gl BIB aes . > Gat JAI 3 


makes no mention of the Muntakhab of ‘Ammar, since he has handed 


Ea EG. 


down to us a comprehensive list of [8 cardinal Arabic texts on oph- 


thalmology in the introduction to his book. 
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Though more gifted and certainly more rewarding <to read> for the 
critical ophthalmologist of today than his contemporary ‘Ali Ibn ‘Isa, 
‘Ammar has however been eclipsed by him in the opinion of the 
Arabs. Perhaps the title "selected" and the corresponding terseness'>? 
of his duscussion have deterred the later Arabs, who have always val- 
ued the exhaustive treatment of a subject more highly. 

Almost every one of the later writers notes that they were led to 
publish their own books by deficiencies in earlier works in their own 
field. “Ali Ibn Isa's Vademecum with its larger number of chapters and 
a more detailed discussion of every single eye disease was much clos- 
er to the Arabic ideal of a handbook of ophthalmology. 

This difference in evaluation by the community speaking the same 
language is also expressed in the fact that eight to ten manuscripts of 
the Vademecum have been handed down to our days, while only one 
Arabic manuscript of the Muntakhab has been preserved. This is the 
No. 894 of the Arabic manuscripts in the library of the Royal Monas- 
tery of St. Lorenzo of Escorial in Spain. 

The scholar casiri‘?) mentions this codex in his famous bibliotheca 
Arabico-Hispana Escorialenisi, published 1760-1770 A.D., I, p. 317, 
No. 889, with the following words : 

Codex literis Cuphicis®? exaratus, foliis constans 130, quo conti- 
nentur : 1° Anonymi tractatus de oculorum morbis, ubi remedia bene 
multa, praecipue vero collyria an illorum curationem praescribuntur. 
2° Tractatus alter de oedem argumento, inscriptus liber selectus, in 
culus extremo aliquot desiderantur folia. Ibi oculi inprimis deseriptio, 


compositio, anatomia exhibentur; tum de lis quae chirurgiae opera cu- 


(3) This ts criticized in the text by Salah Al-Din mentioned previously. 
(4) Middle Eastern Christian, born 1710 A.D in Tripoli in <what was then> Syria. educated in 
Rome, Muent in Arabic , Assyrian, and Latin. director of the famous Library of the Escorial, 


died in Madrid in 1791 A.D. CQ4V* 2 Ske Yi 








(S} He probably alludes to the minimal pointing <(use of Arabic vowel graphic symbols 


[tashkeel]}> on the letters. (MZ W). 


‘Ammar Ibn ‘Ali Al-Mawsili 





rari solent, disseritur, auctore Abilcassem Omar ben ‘Ali Muselen- 
gf5D) 
Wustenfeld (p. 161) and Brockelmann (1, 240) only give the name 


of the author and the title of the work. 


Lucien Leclerc was fortunate enough to visit the library of the Es- 
corial about 100 years after Casiri and was able to delve into its treas- 
ures. In his detailed section’ on ‘Ammar he has the following sen- 


tences : 


Le Mountekheb d'Omar ben ‘Ali existe a I'Escorial sous le No. 889 
de catalogue de Casiri. Ce manuscript est malheureusement en mau- 
vais état. Il a été relie 2 tort et a travers, aprés avoir ete’ sans doute mis 
en javelle. Bien que Casiri ne l'annonce pas, une certaine feuille an- 
nonces un traite d'Ebn Ouafed, qui se trouve dans un autre volume'”?. 
Les deux ouvrages annoncés par Casiri ne nous paraissent pas autre 
chose que deux parties disloques de Mountekheb, l'une afférente au 
traitement par les médicaments, l'autre rélative aux maladies et a leur 
traitement chirurgical <'*S. .. The codex contains 260 pages of [5 


lines each. 


L. Leclerc himself admits not having had much time for his re- 


(5b)<Translation of the Latin text [FCB]: 1. A treatise on eye diseases by an anonymous 
author, in which many remedies, principally collyria, are prescribed for their cure. 2. Another 
treatise about the same topic, an excellently written manuscript, from one end of which a few 
pages are missing. In this book there is an anatomical description of the eye: then those surgi- 
cal procedures which usually cure are described by the author ‘Ammar Ibn ‘AD AL-Mawsili 
Abt Al-Oasim.> 

(6) Histoire de la médicine Arabe, 1, P. 533-538, Paris, 1876 A.D. 

(7) This is rather unclear. The first title page lists both ‘Ammiar's and Ibn Wafid’s works. The 
complete codex once contained both. 

(7a)<Translation of the French text [FCB]: “A manuscript by Omar Ben “Alt exists under the 
Casini catalog No. 889. It is unfortunately in bad condition. This book has been rebound at 
random, no doubt after it had come apart into loose sheets. Though Casiri does not say so, a 
certain page mentions a treatise by Ebn Ouafed, which can be found in another volume. The 
iwo books mentioned by Casiri seer to us nothing but two displaced parts of the Muntakhab : 
one refers to medical treatment, the other to diseases and their surgical treatment."> 
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search, but then perhaps he ought not have written about it. His con- 
clusion is mistaken : ‘Ammar's Muntakhab does not consist of two 
such separate parts, one pharmaceutical and one surgical. 

Since the manuscripts of the Escorial are not sent elsewhere‘), we 
turned our attention first of all to the Hebrew translation of “Ammar's 
Muntakhab. The translator of the Qanun of Ibn Sina, the famous Na- 
than Ha-M'athi, who lived in Rome about 1279-1283 A.D., had trans- 
lated the works by ‘Ammar into Hebrew for his esteemed friend R. 
Isak. We know from M. Steinschneider : "Die hebraischen Uberset- 
zungen des Mittelalters <Hebrew Translation of the Middle Ages>", 
Berlin 1869 A.D., p. 667, that this translation has been preserved for 
us as Ms. Parma R. 1344. With kind support by the Director General 
of the Royal Library in Berlin, Higher Privy Councillor Dr. Wil- 
manns, we were able to have the codex sent from Parma to Berlin. 
We would like to express our respectful thanks to Dr. Wilmanns for 
this. 

We have made an exact copy and an accurate literal translation of it 
into German. 

The codex contains 43 folios, that is 86 pages, in beautiful, pains- 
taking square script’). 

The literature at hand about this Hebrew manuscript consists of the 
following notes : - 

1. MSS. Codices hebraici Biblioth. J. B. de Rossi, ling. orient. 
Prof., accurate ab eod. descr., Vol. III, Parmae 1803, p. 149: "Codex 
1344. Abu Alkassem Liber de remediis oculi a Nathane Amathaeo 
hebr. versus, membr., rabb., fol., sec. XV." 


2. P. Perreau, Boll. ital. degli studi orient., Firenze 1876/77, p. 286 
: "Il codice rabbinico N 1344... contiene la traduzione ebraica del trat- 
tato di oftalmologia di Amar al-Musali che viaggio in Egitto e didico il 


(8) Neither the efforts of His Excellency von Radowitz. Imperial Ambassodor in Madrid, nor 
the influence of the Real Academia de medicina y Cirurgia succeeded in having the manu- 
script sent to the Royal Library in Berlin. 

(9) Some pairs of letters. however, are very similar, like daleth. resch, nun and kaph. This as 
well as some spelling mistakes has cuased us considerable difficulty in identifying names of 
remedies. However, all these difficulties could eventually be overcome. 


i, 


‘Ammar Ibn ‘Ali Al-Mawsili 


suo libro al sultano Hakim, che morira nel 1020. L'originale arabo 





trovasi nell l'Escoriale sotto il n. 889 ... 

Alla terza pagina citasi il capitulo VI de libro Almansor, circa la 
forma degli occhi ... Sue operazioni consistevano nel trovar modo di 
liberare gli occhi dall'acqua in esso raccolta; l’operazione che cura 
l'idropisio dell’occhio. 

These latter two remarks‘? are not correct. 


3. Steinschneider, loc. cit. : “‘Ammar Ibn ‘Ali Al-Mawsili Abu Al- 
Qasim, physician in Egypt, dedicated the ophthalmic textbook 
"Selections on the Healing of the Eye" to Sultan Hakim (died 1020 
A.D). This manuscript No. 889 in the collection of the Escorial is in 
poor condition. Neither the author nor the work itself was identified 
in a Latin translation published under the title "Tractatus de oculis Ca- 
namusali” in 1499 and 1506 A.D. The Latin translator is named as 
"David Hermemus” (not Armenus) in a Padua manuscript and is oth- 
erwise unknown. This translation begins : 


Ego Canamusali de Baldach sustinui maximum laborem in transla- 
tando de libris chaldaeorum et hebraeorum (!) medicorum Cabassi de 
india, qui fuerunt optimi medici, et de eorum dictis flores collegi, ex 
quibus hunc librum teci etc. The word hebraeorum is very suspect. 

Nathan Ha-Mi'athi translated the book into Hebrew (MS. Parma R. 
No. 1344), as described by Perreau. Two pages at the begining of the 
book communicated to me served for some of the following remarks : 
“The name of the author is very clear. The Hebrew translation does 
not have a title. The Latin passage quoted above is missing from the 
Hebrew Translation. In the beginning of the text the author lays stress 
on his surgery with an iron instument. It is the <cataract surgery> with 
a hollow needle, which Leclerc had not identified in the original text 


(9a) Transtation of the Italian text [WIR]: “The rabbinic Codex No. 1344 contains the He- 
brew translation of an ophthalmic textbook by Ammar Al-Mawsill, who travelled in Egypt 
and dedicated his book to Sultan Hakim (died 1020 A.D.). The original Arabic manuscript is 
found in the collection of the Escorial under No. 889... On the third page chapter VII of Al- 
Mawsill's textbook ts quoted. This is the shape of the eye.... His operations consisted of find- 
ing a way to free the eyes from the water collected in it - the surgery which cures hydrops of 


the eye."> 
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until then. He cites a passage of part VII (on surgery) of Abu Mansur’ 





book. The translator has retained the Arabic technical terms with a 
translation before or after them. The translation is either in Hebrew or 
the vernacular. The latter is not Spanish, but Italian. He also uses Ital- 


ian on its own <for technical expressions>." 


Steinschneider had only two pages of the Hebrew text available. 
So he could not avoid making some mistakes which we will correct 


later. 


Here we would like to insert two comments of our own on the lan- 


guage of the Hebrew translation and the contents of the manuscript. 


I. Nathan has produced an excellent translation of the Muntakhab 
by “Ammar. In his introduction to the Hebrew translation he makes it 
clear that he had to invent many new expressions and even had to 
leave some passages blank where his original text was unreliable. Ex- 
cept for some insignificant problems which are probably to be blamed 
on the transcriber, Nathan has provided us with a version that is easily 
readable. The style is plain and concise like the Arabic original. 


Technical terms, like names for anatomical parts, diseases and rem- 
edies are presented in three different ways: 


|. Arabic names are retained, e.g. shirnag (3U_~+)"bladder”, wardi- 


naj geyo)9chemosis”, barud(ss ») "collyrium"(). 


2. The Arabic terms are directly translated into Hebrew. This, nat- 
urally, is not possible without some neologisms. 


(cf. akkabhisijjith= Arabic ankabutiyyah 43 ,.Scs/i ," ‘arachnoidea" 
hith ' abbnuth = arabic tahajjur (=), " petrification", qesef™! haj- 


jam= arabic zabad al-bahr ,>J! 45, "meerschaum". 


(9b) Introducing Arabic words into the Hebrew text has sometimes been a possible source of 
misunderstanding. The word shiryan, for example meaning “armor” in Hebrew, is used in 
some passages of our translation in the sense of the Arabian shiryan “artery”. 

(10) cf. hosea 10.7 and Gesenius, “Hebraisches und aramaisches Handwérterbuch 


<Dictionary of Hebrew and Aramaic Language>, see under entry gesef. 
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3. the translator has adopted many words from his native Italian“! !. 


eg. kristallina = lens, grandola = caruncle, pilula = pill. 


These Italian words either stand on their own or explanatory addi- 
tions to the Arabic or Hebrew terms, e.g. in chap. 87: "" Eye inflamma- 
tion (ramad) (4+ 5) is called ophthalmia". The Hebrew text also con- 
tains some short etymological notes present only in the translation, not 


1OY 12 
the original text''*? . 


I]. The content of the Hebrew text is thorough and well balanced. 
This in itself argues that Nathan is rendering the whole of ‘Ammar's 
work in his translation. The strictly correct title contained in the He- 
brew text adds to this : “to translate the textbook on ophthalmology 
which has been written by the scholar Abu Al-Qasim ‘Ammar Ibn 
‘Ali Al-Mawsili and called Muntakhab in his mother tongue(!>), 
"Salah Al-Din borrowed the long passage on cataract operation with 
the hollow needle out of the Arabic original by ‘Ammar and intro- 
duced it into his own book; this is identical to the corresponding part 
in the Hebrew text. So it could even be used to correct some passages 
in one manuscript by comparing both of them together. A further con- 
firmation was afforded to us by comparing the Hebrew text with the 
first two and the last two pages of the Codex Escorialens. No. 894. 


This was made available to us by the archivist'!), 


But why this digression via the Hebrew translation? Don't we have 


a Latin one in the "Tractatus de oculis Canamusali"? This treatise has 


(LE) Steinschneider also mentions examples of Italian expressions in ‘Ammiar, ibid.. p. 670, 
footnote | 23. 


a 


(12) ef. chap. 67, footnote 188 - The Arabic text of the Muntakhab does not contain these. 
But later Arabian textbooks (by Khalifah, Salah Al-Dinj do contain an occasional remark 
about the derivation of the word mihatt or miqdah (cataract couching needle) 

(13) The translator imterprets this name by the Hebrew m'subbah, “the chosen“ we 

(14) We later obtained a complete and final proof by comparison with the complete Codex 
Escorialens. No. $94. We will refer to this again later. 
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been printed in Venice in 1497, 1499 and 1500 A. D.C>). Numerous 
copies of this treatise are still preserved in the libraries of Padua, Na- 


ples, Paris, Besancon, Caen and other places. 


In 1867 A.D\'®).M. Steinschneider identified the name and work of 
‘Ammar Ibn ‘Ali Al-Mawsili as the Latin treatise of Canamusali. Un- 
fortunately he had only the first two pages of the Hebrew Codex of 
Parma available as a copy. Hence he could not realize that this Latin 
text has nothing in common with ‘Ammar's work. He points out, how- 
ever, quite correctly, that the word “hebraeorum" at the beginning of 
the Latin treatise "I, Canamusali, undertook the enormous labor of 
translating the books of the Chaldeans and Hebrews" must be rather 


suspect!!7), 


L. Leclerc then reestablished the identity between ‘Ammar Ibn ‘Ali 
Al-Mawsili and Canamusali in 1876 A.D. and took not a little credit 
for this!®), It is very surprising that this scholar, who had the opportu- 
nity of examining the Arabic codex of the Escorial, could make the 
following assertion: "Although we cannot yet produce a positive proof 
for the identity of ‘Ammar's and Canamusali’s texts ... , we do find a 
certain general similarity between the Arab manuscript and the Latin 
translation!®)". There is no such similarity. 


Following an introduction (of appreciable cultural and historical 
significance) concerning the writings of his work, ‘Ammar's Muntak- 


(15) We have used this lattter edition. We will mention a new edition from 1904 A.D. short- 
ly. 

(16) Virchow's Arch., Vol. 39, p. 313, footnote; Cf. his "Hebraische Ubersetzungen (Hebrew 
Translations)", p. 669, 1893 A.D. 

(17) The beginning of the second book is not less suspect : 1, Canamusali of Baldach, col- 
league of these philosophers : G. Alman. Joannis of Damascus, of the great Macometti of 
Arabia and other philosophers of India ... 

(18) But there is more : we certainly think that Ornar Ben “Ali El Mously is nobody else but 
the Canamusali of the Middle Ages. (Histoire de la Medecine Arabe, I, P. 536.) 

(19) loc. cit., p. 537. His discussion is full of vituperation for such careful researchers as C. 


A. Hille and Wastenfeld. 
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hab contains first the anatomy of the eye, then diseases of the lids 
(starting witb trachoma), then the nasal canthus, the conjunctiva. cor- 
nea, pupil (cataracts are discussed here), and finally diseases of the 
proteinaceous fluid and the optic nerve. The description of each dis- 


ease is immediately followed by its treatment. 


The sequence is strictly logical. This holds true for the sequence of 
the various deseases as well as for their description. He puts the name 
and description of the disease first, then the etiology and finally the 
treatment. General systemic (dietetic and pharmaceutical) treatment is 
put first, then the local treatment of the eye itself, including surgery, if 
required. The text specifically points out that this strict hierarchy of 
description is intentional. Usually, only one treatment is given for one 
disease, completely in accordance with the title of "Selected Eye Dis- 
cases". The style, as already mentioned, is succinct and concise, the 
description vivid and clear. In comparison, Canamusali's first book is 
chaotic: the number of eye diseases”), on pannus, on the nature of the 
eye, on the causes of eye diseases, on castor , on general treatment of 
the eyes, on minerals useful to the eye, on kinds of gum types used, on 
barks, medicinal herbs: these are the first ten of the thirty chapters of 
the first book. The second book discusses calamine, Persian gum and 
other remedies, and eye ointments. The third <book> deals with eye 
powders, the fourth <book> of the eye ointments, the fifth <book> of 
collyria. The sixth<book> deals with treatment of eye diseases in a 
quite unsystematic way after several chapters on therapy had already 
been inserted into the second part of the first book. Cataract surgery is 


indeed mentioned, but not described. Only a few sentences are worthy 


(20) Non invenisisi LXV > XXIV in palpebris, e€ in comea <XU} et> in albedine XXVHL 
Mr. P. Pansier, the latest publisher of the Latin text (Coll. ophth. fase. IV. Paris 1904 A.D.) 
has overlooked that XHf needs to be added. he writes “in cornea ie. in albedine”. ‘Anintir 
describes approximately 48 diseases of the eye - he mentions 13 diseases of the lid. 8 of the 
cornea, 8 of the conjunctiva, Canamusali’s numbers remind of those by “Ali Ibn’ Isa: iliseases 
of the lids 29, cornea 13, conjunctiva 13. (Add 3 for the nasolacrimal system, S for the pupil, 


and 10 categories of cryptic eye diseases ). 
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of any particular attention, e.g. that muscae volitantes appear to go up 
when the patient looks down ; or that trachoma should be scrubbed 
with a coin until bleeding occurs, this to be repeated ten times. 


The contents of Canamusali have nothing in common with the 
Muntakhab. One passage in Canamusali, however, is reminiscent of 
‘Ammiar's work. This is I, chap. 4 : Ego Canamusali fui in Baldach co- 
ram caliphi amiraglo et multis : et venit qundam homo ad me ex prae- 
dictis que sabel i. e. cataractas in ambobus oculis habebat : et ... per- 
cussi cataractam ... in uno oculo. ... Et cum percusserim cataractam in 
alio oculo, itimnus statim spasmavit. Ego autem castoreum, quod in 
manu mea habebam, statim misi in nares ejus, et cassavit spasmus 
_(20a), 

This gross and boastful account is reminiscent of the third miracu- 
lous cataract healing story told so explicitly by ‘Ammar in his Mun- 
takhab?!). Even today this story has lost nothing of it's appeal. but all 
the particulars are different <in Canamusali’s account> : it was a wom- 
an, she was operated on in her own house only three assistants 
<(apprentices)> of ‘Ammar's were present, the aromatic scent used to 
counter the seizure was peony <(cf. footnote 411)>. ‘Ammar did not 
hold it in his hand, but took it from his pouch with his left hand while 
retaining the cataract needle in the eye with his other hand). 

In the 1497 A. D. version, as well as in the manuscripts compared 
by Pansier, the otherwise unknown author of the Latin text is called 


David Armenicus’??), but he is named David Hermenus in the Padua 


manuscript. This author may well have heard of ‘Ammar's story, but 


(20%) <Translation of the Latin Text [FCB]: I, Canamusali, was in Baldach at the court of the 
Caliph, the admired one, <with> many others. Then came that man to me who had in both 
eyes a Sabel, ie. cataracts. I depressed the cataract in one eye, and while I was depressing 
the cataract in the other eye in the same way, he suddenly had a seizure. I had in my hand an 
aromatic substance, which | immediatly put into his nose, and the seizure ceased.> 


(21) cf. below, chapter 98. 

(22) Pansier however translates “manica’ (sleeve). 

(23) Haeser even makes Canamusali into an “Armenian living about 1285 A.D.". Pansier of- 
fers this variant of the above story : “coram Cliph et multis ‘Allis armenicis”. That is: the 
caliph, surrounded by Armenians, orders cataract couching demonstrated at his court! 
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may not have had the ability or opportunity to examine the original 
text. Obviously, the fame of ‘Ammar has reached the European world 
and led to embellishing this Latin Tractatus de Oculis with the Arab's 


famous name. 


We declare this clumsy, bungling piece of work, "the book put to- 
gether by Canamusali, the philosopher of Baldach, dealing with the 
preparation of substances which constitute medications for the eyes", 
to be a blatant forgery. It cannot be used as a basis for judging 
‘Ammar's achievements. We do not have to assume the existence of 
an Arabic original on the composing of ophthalmic remedies. That 
‘Ammar even wrote such a treatise is clearly contradicted by the 


works of the precise Usaybi'ah. 


All remarks by A. Hirsch°*4), L. Leclerc and Pansier about this 
Latin text are invalid. Mr. P. Pansier has been working very zealously 
on the Latin translation of Arabic texts. Using four manuscripts(2>) 
from the 13th, 14th and 15th cenury A.D., he published a new edi- 
tion? of the Latin texts in 1904 A.D.: "Magistri David Armenici com- 
pilatio in libros de oculorum curationibus Accanamusali et diversorum 
philosophorum de Baldach<?64>", published for the first time(27) by 


Dr. P. Pansier of Avignon. 


Before the beginning of the Venetian edition of 1500 A.D., this text 
contains <the following words> : "Incipit 1. g.c. Canamusali ph. de 


Baldach : Incipit libri prologus super librum Accanamosali quem ma- 


(24) Geschichte der Augenheilkunde <History of Ophthalmology>, p. 288, [877 A.D. 

(25) Paris, a. f. lat. Nr. 10234; Naples VII, G. 100: Caen Nr. 93: Besangon Nr. 475. 

(26) in his Collect. ophthalm. vet. auct. fasc. [V. 

(26a)<Translation of the Latin text [FCB] : A compilation by the master David, the 
Armenian, on books of the eye cures by Accanamusali and various philosophers of Baldach.> 
(27) Mr. Pansier feels this addition is correct, as he did not gain anything from the 1500 A.D. 
edition. We do not think so! We even consider the 1500 A.D. edition better in places than 
Pansier's text. 
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gister Dvaid Armenicus trantulit. Hic liber compillatus fuit ex diversis 
volumnibus philosophorum de Baldach a magistro Davide Armenico, 
qui ibidem longo tempore perseverans satis instructus linguarum arab- 
icarum voluit edoceri, et cum transferret se ad partes citamarinas vol- 
untate divina predictum librum ad communem utilitatem sequentium 


de arabico in latinum labore voluit translatari<274>". 


This second obscure prologue is only another disguise for the for- 
gery. We did not find any other “volumes” in the text but only the 
book by "Canamusali". 


We close this critical discussion, which had to be longer than we 
ourselves had wished, with the words : “We have dispensed with Ca- 
namusali”. 


Our own studies of ‘Ammar have only apparently been brought to a 
close. In fact, to remain true to our principles, we felt ouselves obliged 
to exert ourselves further concerning the sources. We finally succeed- 
ed in obtaining an excellent photographic copy of the Muntakhab from 
Don Pedro Blanco Soto of the Escorial. This was made possible 
through the kind assistance of the Real Academia de Medicina y Ci- 
rurgia in Barcelona. We immediately translated the text word by word 
and compared it with the Hebrew manuscript. 


The Arabic codex (now Codex Escorialens. No. 894) contains 39 
folios - that is 78 pages. They had been numbered more recently, 
though in reverse order. The last leaf bears the number 1, the first the 
number 39. The text is incomplete as already noted by Casiri. Com- 
parison with the Hebrew manuscript reveals that approximately the 


(27a) <Translation of the Latin text [FCB] : “Introduction by Canamusali, the philosopher of 
Baldach : This book begins with a preface to the book by Accanamusali, which master Da- 
vid, the Armenian, had translated. This book was compiled from numerous volumes of the 
philosophers of Baldach by master David, the Armenian, who persevered there for a long time 
and being sufficiently instructed in the Arabic languages, wanted to teach them properly and, 
with God's will, crossed the ocean, and wanted to translate this book, whatever the effort en- 
tailed, from Arabic into Latin for general use." 
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last third is missing. Each page contains 15 lines, each line contains 
roughly 8 words. The complete work of ‘Ammar therefore consists of 
not more than 1800 lines or 15000 words. This is, in fact, a short text- 
book by the literary standards of the Arabs, notorious for being ver- 


bose. 


Several Arabic marginal notes are present, some of which have 
been partially covered or cut off by the photographic frames'2®) and 
hence are hidden from us. Occasionally a Latin word has later been 
added in the margin, e.g. vitreo in the VIIth century after the Hegira. 


Here and there a spot of ink obscures a word or phrase. In most in- 
stances, however, the text obscured in this way could be deciphered 


after comparison with the Hebrew text. 


The sequence of the folios is perfectly correct. This is contrary to 
L. Leclerc's assertion. 

The title is : Kitab al-muntakhab fi ‘ilaj al“ayn ta'lif Abi Al Qasim 
‘Ammar Ibn ‘Ali Al-Mawsili al-Mutatabbib’°”) (Book of Selected Eye 
Diseases, written by Abu Al-Qasim ‘Ammar Ibn ‘Ali Al-Mawsili, the 
physician from Mosul). 


The prologue differs from the one in the Hebrew manuscript. This 
is not surprising as transcribers of Arab manuscripts were used to 
treating prologues and epilogues rather arbitrarily9). 


Comparing the real contents of the Arabic text with the Hebrew 
one there are some clear differences in quantity but hardly any of 


quality. 


(28) This does not seem to have caused any particular harm. 

(29) Underneath it reads: wa-kitab tadqiq al-nazar fi ‘ilal hassat al-basar li Abi Mutarrif ‘abd 
Al-Rahmin ibn Wafid (.c. The Book of Proper Insight into Diseases of Visual Perception by 
Tbn Wafid). Before the codex was mutilated it used to contain this book as well. 


(30) We will now contrast the translations of the two versions side by side. 
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The Arabic text is shorter. One part of this shortening is accidental. 
Slightly more than the last third is missing from the Arabic manu- 
script?), It stops in the middle of a sentence in chapter 96 on color 
changes of the cornea. This loss is indeed deplorable, but fortunately 
is compensated for as follows : Firstly, the main passage of this last 
third, ‘Ammar's cataract surgery with the hollow needle, has been pre- 


served for us almost literally in "niir al‘uyiin" (Light of the Eyes) by 
Salah Al-Din (1296 A.D.), and secondly, while our publication was 
going to press, we located almost the whole of the missing third of 
Muntakhab in the third section of manuscript Escorial No. 894, desig- 
nated as anonymous by Casiri. So, for our translation, we have of 
course carefully compared this copy'??) by a separate transcriber with 
the other versions. 

The Arabic manuscript is shorter in other ways too, intrinsically 
and in substance. The first four chapters of the Hebrew text are miss- 
ing from the introduction to anatomy; first : the ones on the nature, 
Structure, virtue and use of the eye; second : chap. 14 on the origin of 
the optic nerve; third: chapters 16 to 30 on the use and origin of the 
coats and humors of the eye, and on the color of the eye; fourth and fi- 
nally : chapters 31 to 36 on the four stages of disease. 

It cannot be denied that the Arab text, freed from these additions, 
seems much more concise and to correspond more closely to its title 
of "Selected Eye Diseases". The first addition can be dispensed with 
altogether, the third includes repetitions of the preceding <text>, and 
the fourth is fragment of general pathology which abruptly interrupts a 


text progressing from the anatomy of the eye to the specialized pathol- 


(30) Casiri says “several pages are missing”. But, as he did not know the Hebrew translation 





(H.}, he could not estimate how many. Thirty chapters out of 126 are missing (i.e. chapters 


97-126). In comparison with the Hebrew text, 37% <ofA.> is missing. But it must be kept in 
mind that A. was overall somewhat shorter than H. 

(32) We designate this Arabic manuscript as A.,; and the long quotation in Salah Al-Din as 
Ava. 
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ogy and therapy of eye diseases. We probably do not go far wrong in 
assuming that these four paragraphs are not derived from ‘Ammar, but 
are in fact later insertions by a medical transcriber. They are probably 
taken from A.b.I. 

On comparing the Arabic with the Hebrew text. we find the se- 
quence of the actual presentation of the description of eye diseases 
and their treatment to be identical and there are no missing chapters, 
but now and again a prescription (chap. 41, 53, 63) or pretreatment 
with eye ointments prior to a surgical intervention (chap. 41, 47, 56) is 
missing. The Arabic text reaches the surgery sooner, if this is the main 
treatment. The adscititious part <in the Hebrew version> is clearly 
marked as a later insertion (chap. 57) by remarks like “but prior <to 
surgery> let us consider medicinal remedies”. The Arabic text is fre- 
quently content with a single surgical procedure, while the Hebrew 
text lists several (shapters 56, 57, 59, 65), the extra ones probably hav- 
ing been taken from A.b.I. Occasionally (chap. 57). an insertion into 
the Hebrew text terminates with the remark : "This is an explanatory 
addition I wanted to make". In comparison with the Hebrew text the 
Arabic often lacks some of the shorter insertons like samples of diets 
to be prescribed, (and truly superfluous) notes on explanations of dis- 


eases, and finally the legend for the drawings of surgical instruments. 


These drawings are also missing from the Hebrew manuscript. We 
only find the space reserved for them, with an occasional heading or 
legend. | Naturally, these drawings are not taken from the Vademe- 
cum of A.b.I., which did not contain any illustrations. They have been 
taken from other works on ophthalmology and put into the Arabic text 
which is the source of the Hebrew text. We are not assuming that they 


were added by Nathan, the translator. 


Some passages of A. reveal how the longer text of H. originated 


from the shorter text. A. contains in the margin, mentioning a pre- 
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scription missing in H. but present in A., sometimes with the remark : 
"More can be found in a manuscript <...>". This leads us to the con- 
clusion that the writer (or owner) of A. compared some other copies of 
the Muntakhab with his own3), 


But A. is not completely free from some small additions in com- 
parison with H., though these are insignificant. Some prescriptions in 
A. list one or two additional ingredients, or there are prescriptions in 
A. that are missing in H. (chap. 67). Some quite short phrases, used to 
structure the contents, are regularly present in A. and usually missing 
in H., like “this is all on the treatment of pterygium". They do contrib- 


ute to readablility and are not unduly verbose. 


We thus come to the conclusion that manuscript A., which certainly 
is also the older manuscript, corresponds to the original text by 
‘Ammar or at all events may come very close to it. We, therefore, 
marked the chapters and passages present only in H. and not in A. by 
using smaller print. The somewhat longer text of H.34) probably origi- 
nated when transcribers trained as apothecaries'35) added text deemed 
useful to complement discussion when copying the book for their own 


purposes, 


The qualitative differences between A. and H. are insignificant. 
The sequence of the topics discussed is identical, and in particular the 
sequence of the eye diseases. If one disease presents in different varie- 
ties, like chemosis of the conjunctiva (chap. 77 and 78) which counts 
four of them, then both A. and H. first list a description of the separate 
types, then the treatment of each type, all in proper sequence. This can 


(33) We know this for Greek manuscripts from the commentaries by Galenos, e.g. for Hippo- 
crates. [tis interesting to find the same for Arabian manuscripts concerning medical matters. 
(34) Other than gradually incorporated additions, the Arabic text of the Muntakhab contains 
several insertions not pertaining to it. These can only have been added by an oversight on the 
part of the transcriber. 

(35) The composer of the Parisian manuscript on "Sufficient Knowledge in Ophthalmology” 


by Khalifah was one such person. 
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be seen under loss of lashes (shap. 54 and 55), with lid-shortening (50 
and 51) and finally with symblepharon (44, 45) - the latter with the 
opinion that all three kinds require one and the same treatment. Only 
two diseases show a deviation from the sequence : for ophthalmia 
(chap. 85 and 86) H. first describes the four kinds and subsequently 
the treatment of each kind. On the other hand, A. follows the descrip- 
tion of each of the four kinds immediately with the treatment. This 
latter was the original order, as can be deduced from a passage in the 
text of both manuscripts (cf. footnote 273). For trachoma (chap. 38 
and 39) we have the same variation. Here, however, we connot recog- 
nize with certainty which of the two arrangements was the original. 
Also, the wording of the description of all the diseases, their treatment 
and surgery is absolutely identical. In spite of the differences of lan- 
guage it is possible to correct small spelling mistakes or set right the 
omission of a letter or of one or two words present in one manuscript 
by comparison with the other. In both the Arabic and Greek traditions, 
prescriptions tend to be of somewhat mutable character, but even they 
are generally in remarkable agreement, only rarely leaving out one or 
two ingredients. Whether this 1s intentional or fortuitous is beyond our 
ability to judge. In the few cases where small differences do occur in 
the text, the version of A. is mostly better than that of H. Some differ- 
ences, such as the Hebrew text being more wordy, that it adds expla- 
nations of some words as well as adding some Italian technical terms, 
that prologues and epilogues of some of the chapters and sections as 
well as the pious invocations are stuctured slightly differently, this is 
all readily acceptable and has no bearing on the way the essential 
teaching is conveyed. Wherever these small differences could be of 


interest, we have noted them. 


The text of A.; (Codex Escorialens. No. 894, fol. 55¥ to 40%), con- 
taining the last third of “Ammar's Muntakhab, also agrees well with 
the Hebrew translation. We shall refer to each of the slight deviations 
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individually at the appropriate place in the translation. 


After closely comparing the original Arabic text with the Hebrew 
translation of it, we feel obliged to express our admiration of the trans- 
lators excellent command of Arabic, his carefulness and precision in 
translating and his masterly handling of the Hebrew language(°). This 
Hebrew translation is incomparably more readable than all the Latin 
translations of the Middle Ages, printed in the Continens, Qantn and 
Al-Hawi de oculis. The relationship between the Hebrew and Arabic 
languages was quite certainly as helpful as the debased state of Latin 


language in the early Middle Ages was a hindrance. 


It now remains for us to publish the Hebrew and Arabic texts 
side by side for easy comparison. Through the discovery of A.; we 
now have an almost complete Arabic text: only chapters 98-102 
(hypopyon, iris prolapse) and the final chapters 125 and 126 (night 


blindness) are missing. 


We still have to add a few short remarks in regard to manuscript 


A.1 of the collected volume Codex Escorialens. No. 894. 


The last third of Muntakhab is introduced on sheet 55¥ of the codex 
with the following words : "In the name of God ... may He bless our 
Lord Muhammed ... beginning of the second part, iris prolapse of the 


" 


size of a nail head". 


But the Muntakhab by ‘Ammar does not consist of two parts. We 
have to assume that, whoever wrote this collection in pages of 19 
lines, whether in his own hand or through a scribe, had already col- 
lected the purely practical Anonymous II, “Chapter on Eyes, collected 
from the Books of the Ancient", as well as the likewise purely func- 
tional collection of prescriptions (the book No. 5 by Al-Qiti). He has 


then come into possession of the mutilated (15 line) manuscript of the 
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Muntakhab, i.e. of our codex A., and has at that stage copied the miss- 
ing third in some library without citing either title or author, calling it 
part number two for his own use. A. may probably have had one sheet 
more than it has today : hence we lack hypopyon and iris prolapse in 
A.,. A.4 probably had one sheet less than the original text for H., pre- 
sumably at the end. So we lack night blindness in A. 1. 


By no means was the original text for A.} as good as manuscript A. 
We are certainly indebted to our A. for a better version than that 
found in H., but in many other instances the rendering is less satisfac- 
tory. On the whole the charater of A. is more like that of H., less like 
that of A. . Thus we find some later insertions - a quotation (by Razi), 
a purely grammatical addition - both in A.; and in H. The agreement 
between the two texts is really very close, although not everywhere 
without exception. Two deficiencies of A.j need to be recorded. First: 
the third miraculous cataract story, presumably part of ‘Ammar's text, 
is missing, and second: a certain disorder in the sequence of the topics 
dealt with on sheets 5O0¥ to 49¥. Perhaps this part was first copied onto 
separate sheets and then entered into the manuscript without being put 
into proper order. 

Both the contents and order of presentation of the separate eye dis- 
eases in ‘Ammar's Muntakhab correspond so closely with the nearly 
contemporary Vademecum by ‘Ali Ibn ‘Isa (a classic for the Arabs) 
that we are obliged to assume that the Arabs already had an esta- 
blished knowledge of ophthalmology in the I Ith century <A.D.>. This 
congruence, however, is not quite perfect. There are sufficient differ- 
ences to allow us to assume that neither has copied from the other. In 
any case, ‘Ammar has made a selection of the material available and 
presented it on the basis of his own experience. ‘Ali Ibn‘Isa has added 


only a few items from his own experience. 


The most outstanding items in ‘Ammar's book are his six gripping 
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stories about cataract surgery?) <UL! cH Bg eLIS. which still have 
very considerable appeal even when read today. Nothing similar has 
been passed down to us in the Greek literature. In the more recent lit- 
erature we do not meet any such singular, accurate case reports again 


until we reach the 18th century A.D. 


The most important matter in “Ammiar's book is the surgical remov- 
al of soft cataracts by aspiration , using a metallic hollow needle 

(3 gael cok) invented by himself. This is a procedure which won 
great renown among the Arabs. 


Removal of iris prolapse with preservation of vision is also remark- 
able, since prior to ‘Ammar the Greeks and Arabs used to resort to 
surgery only for cosmetic improvement, but not for the improvement 
of vision. His narration on chalazion surgery is a little gem. His atti- 
tude to pterygium excision also appears peculiar. In comparison with 
the longwinded scholastic descriptions of most of his colleagues writ- 
ing in his language, his candid description is refreshing : “a cataract is 
a body covered with a skin like that of an egg". His test of the pupil- 
lary light reaction to diagnose an operable cataract is of practical im- 
portance. Though he did not invent it, this goes considerably beyond 
the Galenian'?”) sign of (<slight> dilatation of the pupil of one eye 
when the other eye) is occluded, which had been repeatedly stressed 
by his contemporaries ‘Ali Ibn‘Isa and Ibn Sina. 

Nevertheless, in spite of the brevity of the descriptions, which, it is 
true, were perfectly adequate for the practitioner of the day, only 
about 48 main diseases of the eye with their "selected treatment” are 
described in ‘Ammar's Muntakhab. The Vademecum of ‘Ali Ibn’‘Isa, 
however lists about 130 eye diseases, most of them with more thor- 
ough-going descriptions, more complete details of therapy, and has 


(36a) Stories about cataract surgery. Max Meyerhoff. Laboratory Del Notre De Espaifa 1937 
(MZW). 
(37) Galen VIL p. 89: LS. p. 158: A.b. bp. 221. 
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exhaustive chapters on systemic treatment of eye diseases along with a 
long list of all the (143) simple eye remedies. So it is understandable 
that the Arabs, obsessed with their idea of completeness, chose the 
works of ‘Ali Ibn {sa in preference to those of ‘Ammar as the founda- 
tion of their practice. 

Also, from ‘Ammar's works we get to know the author himself bet- 
ter than in any other Arabic textbook of ophtahlmology or indeed in 
any European one until quite recent times. An energetic, self- 
confident personality talks to us from the pages. He is well aware of 
his own achievements in the field of eye surgery (prologue, as well as 
chap. 108 on cataract surgery). He undertakes surgery on a symbleph- 
aron with self-confidence (chap. 45). Thanks to his experience, he is 
not afraid of hemorrhage when performing surgery for fleshy prolife- 
rations of the lids (chap. 50). He himself had tried and found reliable 
all the remedies he lists in the important chapter (96) against ophthal- 
mia. They stood the test of time in many years of practice, like the 
lead-collyrium (chap. 90) for corneal ulcers. Instead of many dubious 
remedies he recommends just one without needing any additional or 
subsequent ones. 

But he also sets the highest standard for the ophthalmic practition- 
er, i.e. himself : keen senses, a sure hand, and wide experience. <The 
practitioner> needs to be equipped with an experienced assistant and a 
range of finely made instruments. 

‘Ammar is sensitive about the welfare of his patients and filled 
with enthusiasm by success. If the result of his surgery is unsuccess- 
ful, he is seized with horror and dismay, even despair, but if the out- 
come is good, then God was the assistant and physician (chap. 108). 
He rejoices if, after 3 years of blindness, he can give sight back to an 
eye by cataract couching (chap. 98). He faces incurable cancer with 
pained resignation. 

Those old dogmas he cannot test by his own experience but does 
not dare to discard, he briefly lists as traditions. What he has tested 
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“by his own hand" the reader and pupil can accept with confidence 
(chap. 86). He wrote his work only after many years of practice and 
repeatedly talks about remedies he has put to the test during his long 
life (chapters 86 and 90) 

‘Ammar does not quote from other writers - either Greek or Arab. 
Those few passages citing Galen in H. (chapters 63 and 92) are easily 
recognized as subsequent insertions and they do not occur in A. 

He does not mention any superstitious remedies.The “healing-mud- 
pharmacy" that the Eg ptlans: Greeks, Romans and most of the other 
Arabs used to luxuriate in is foreign to him. 

‘Ammar undertook several long journeys to a variety of countries. 
He observed, practiced and performed surgery in Khurasan or Medien 
(chap. 49), in Iraq (Diarbaker, chap. 108), Kufah (chap. 124), in Ka- 
naan (chap. 108: Tiberias chap. 108), the Nile delta and in Cairo 
(prologue, chap. 108), in Tunis (?, chap.107). He may be compared 
with Wenzel Sr. (born 1790 A.D.), who traveled through many Cen- 
tral European countries as a famous cataract surgeon. We greet this 
oldest attempt of cataract epidemiology as a scion of ‘Ammar's travels 
(chapter 107). 

The two anecdotes: first, how the “Ruler of the Faithful" assembled 
scientists and scholars of all kinds around him and selected ‘Ammar to 
be the compiler of a textbook of ophthalmology (prologue, H.), and 
second: how ‘Ammar sought to complete his observations on the cur- 
ing of optic nerve disorders at the campfire of the caravan on the way 
to Kufah (chap. 124), are two oddities in the history of civilization. 

So the study of *Ammar's writings affords us a fairly clear picture 
of his personality and influence, while up to now all the descriptions, 
including the most recent by Pansier®), have merely provided us with 
some scanty comments, and some of these faulty. 


(38) Collect. ophth. vet. auct.. fase. IL Paris 1903 A.D.. p. 59 
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Arabic Text 
In the name of God, the merciful. 
God bless Muhammad and his 
family. Praise be to God, the giver 


of grace and good and great gifts. 


May my praise be pleasing to 
the Lord and bring me close to 
His mercy. God bless our Lord 
Muhammad, who has faithfully 
passed on his revelation. 


‘Ammar Ibn ‘Ali, the physician 
from Mosul says : I was present at 
a session of the court of my Lord, 
the judge of judges, Malik Ibn 
Sa'id() - may God give his justice 
a long life. He had assembled a 
large number of learned men of 
all sciences together, including 
many physicians, as he liked the 
exact sciences. | there saw many 
ophthalmologists working at hos- 
pitals and others. 


Among them were some that 
could not read and write. Among 
them was also an experienced 
<ophthalmologist> who said: 
"Here is a remedy which I inherit- 


(1) Cf beginning of our introduction. 





Hebrew Text 


{The translator Nathan HaMathi(2? 
says : Temptation and severe trial 
comes out of love, and friendship 
from the heart which is bound in 
duty and friendship to his faithful 
Rabbi Ishaaq to translate] the 
book on ophthalmology [as re- 
compenses for delivered care]. 

The book on ophthalmology was 
written by the scholar Abu Al- 
Qasim ‘Ammar from Mosul and 
called by him "The Selection” 
(Muntakhab) in his 


tongue. 


mother 


The writer says : Praise be to 
God, the praised and glorified, the 
powerful, the redoubtable one, 
who has mercy upon those who 
fear him; the Creator of the uni- 
verse, the unchanging and eternal 
one, who existed before all other 
things, who gave the power of un- 
derstanding, to recognize and 
comprehend and understand. 
May he bestow mercy on his peo- 
ple and grace on his Prophet, the 
Prophet of Truth. 


(2)in the prologue which immediately follows this he has modified the Muslim character of 


‘Ammiar's blessings. 
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ed from my father; it was re- 


vealed to him in a dream." 


Many did not understand when I 
asked them questions of the 
science of ophthalmology. Many 
did not understand the questions 
and did not know the answer be- 
cause of inadequate studies of the 
sciences. They did not know spe- 
cific remedies and had no experi- 
ence of the human eye. Patients 
needing repulsing remedies were 
treated with dissolving and vice 
versa. They always erred, yet be- 
cause of self-love and self- 
admiration they thought it super- 
fluous to seek advice from a man 
of science. 

I was then seized with the desire 
to write a peerless book on what I 
had learned and tested concerning 
the sciene of the eye. This is to 
come closer to God and to com- 
mand his rewards and rich re- 
wards and the graciousness of my 


Lord, the judge of judges. 


This includes its contents - coats, 


Abu Al-Qasim ‘Ammar from 
Mosul says: When the king of the 
faithful) - God may let his fame 
last! - was generous to competent 
scholars, he gazed on them with 
grace and favor and ordered his 
servants to bring before him a 
number of scholars of each art 
and science doing research. 
There were many who were en- 
gaged in ophthalmology, but his 
Majesty graciously charged me - 
may God give prosperity to Him 
and His household - to write a 
book on ophthalmology <on the 
parts of the eye>, its fluids and 
nerves and muscles, its diseases 


and on questions‘’” 


and answers 
in this connection. This includes 
each individual disease and its 
cure, be it surgical or medical. I 
will emphasize the selected medi- 
cations of concern in the cure of 
the eye in this treatise clearly. I 
will <discuss> their powers, ef- 
fects and benefits clearly, but 
briefly so as to make it easy for 


beginners to form a concept. I will 


(3)The text is not quite correct : ha-melek al-mu'menin 


(3a) Is missing in the Arabic text and indicates that some <of the material> in chapters | to 4 


n the Hebrew text may well have been borrowed from Hunain‘s : “The Eye in Questions and 
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fluids, muscles and vessels - and 
all its diseases and their cures, be 
it surgical or medical. | will there- 
in clearly describe remedies suita- 
ble for the eye, with their powers, 
peculiarities and benefits. I will 
stress main issues and try to bring 
them close to the understanding 
of each person. [ will also make 
mention of my own cures by sur- 


gical procedures and other means. 


Now I start with the help of 
God, the All-Highest and His sub- 


= 


lime support. 





also describe my own surgical 
successes <and what I have 
achieved with them>. 


I beg my God for help and sup- 
port, today and for evermore. 


So I will describe the coats‘? of the eye, its fluids, nerves and 


muscles, in this sequence with their positions and places of origin. 


Subsequently, their diseases and remedies - each disease and treatment 


by itself, so that there is no overlap with other diseases. This is to 


make it easier for the student to find everything readily and for any- 


body to understand it easily without too much effort and reflection. 


(4) Hebrew text: “nature” 
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What is the Eye ? 


The eye ts the tool of sight. In all languages its name coincides with 





its function. This organ is called the eye. This means as much as 
source” in the Arabic language, just because the eye is composed of 
so many parts. 

The eye contains the finest of all senses : the visual sensation is 


more sensitive than hearing, smelling or tasting. 


Second Chapter 
The Structure of the Eye’” 


The eye is a body consisting of skins and coats, fluids, vessels and 


nerves. 


Third Chapter 
The Virtues of the Eye”? 


The excellence of the eye consists in containing within itself that 
sense by means of which bodies, colors and shapes are perceived - 


what is large about them and what is small. 


(5) Chapter | to 4 are missing in the Arabic text and are probably not genuine, i.e. not origi- 
es from ‘Ammar. 


6) The text of H. is in disorder at this point. In A. the linguistic comments are completely 
missing. But the later and more volumious textbooks of ophthalmology by Khalifah and Sa- 
lah Al-Din do not scorn such erudition : they contain e.g. the derivation of the word mi- 
hatt and migdah (cataract-needle) - the wrong ones, by the way. The former also includes 
a long discussion about the week ‘ayn (eye) which does not agree with the comment in 
H. The following sentence from the “Fuhrer in der Augenheilkunde” ode to Oppel: 





mology"> by Ghafiqi -\14V = 2946 & ol ppd op oak Cdl Ub gt jlagrees 


best with H.: “The eye possesses visual faculty / Its na name signifies vision in all languages. It 
is called eye (ayn). The meaning of this name is source (yanbu'). Its name is ‘ayn as it con- 
tains many parts. (As is known, ‘ayn means both [1] eye and [2] source). 

We find similar sentences in AL-Outi and Shadhili. 


Gy AbBL —1 
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Fourth chapter 
The Usefulness of the Eye”) 


The usefulness of the eye consists in guiding the body to wherever 
it wants to go and in protecting it from harm from the outside. There- 
fore it is set <high up> in the head, like a watchman protecting a gar- 


den. 
Fifth Chapter 
Composition of the Eye geS sig asl! claci des 


The eye is composed of seven coats, three fluids and nine muscles 
along with fine nerves connecting the former and communicating their 
movement. To this is added the hollow <optic> nerve. { Furthermore, 
this is the only hollow nerve in the body. } 


The Creator - praised be His name! - has put the three fluids inside 
the seven coats, so that the latter protect the former from all harm and 
provide them with every possible advantage. 


These are the coats: <First> the retina {S.J It is called this 
because it contains arteries and blood vessels which are interwoven 
like a fishing net. 


yi lO) 


/ 


The choroid 4.24! lies next to it externall . This name was 


chosen because of its vascularity. It envelopes and surrounds the reti- 


(it) 


na’ "’ which grows out of the end of the hollow nerve 43 gli dal, 


Outside! that again the sclera atasiis attached. Its name comes 
from its rigidity. The Creator - His name be praised! - has placed the 
sclera deep within the orbit and well forward close to the bone, so as 
to protect the eye from the hardness of the bones and [by its own 


OABL £2 
(10) H. “internally” - a misspelling. A. : "The one following is the choroid". 
(11) [and is tender like the placenta] : an obvious addendum to H. - this would make an 


otherwise anatomically correct text incorrect. 


62 


The Book of Selected Eye Diseases 








toughness] from any damage they could cause. [The sclera is to the 


: : {12} 
eye what the load-bearing walls are to a house'!??.] 


Sixth Chapter 


The retina envelops the vitreous (4>l+ 14 4b JI). It is called this 


because it is like clear molten glass‘'>?, 


Seventh Chapter 


On the outside it is joined on to the lens LiL! 4 gb Jl. Seeing 
takes place through it [and by none of the other parts coating the 
eye]. It is half buried within the interior <of the vitreous>, from where 
itreceives its nourishment. It is called <lens : crystal moisture> 4 gb JI 

4ij+! because it resembles ice [that has formed from pure water] in 
its colorlessness and transparency. The lens lies in the middle of the 


eye, like the center point of a sphere”), 


Eighth Chapter 
Aqueous Humor (it! Sti) oti 9 3 pong denied! glo yi!) 


Adjacent to this on the outside is the proteinaceous fluid''?’, A thin 
skin separates these two, called the arachnoidal membrane (Zonules 


BA bE I) pedis 3 is (45, Salt) - because of its purity and 


(12) A.b. 1.6. and 7 
(13) A.b.E 1.9 
(14) A.b.E 1,8 
(15) The 8th chapter -it is however listed as No. 7 - of the first book of the Al-Mansuri works 
by Al-Razi on the anatomy of the eye is inserted here into the middle of a sentence, which is 
completed quite correctly only further on. [t is difficult to say how this misfit crept so imap- 
propriately into our text H. Perhaps the scribe was having to copy the Al-Mansuri works at 
the time and got hold of the wrong volume by mistake. or perhaps a loose leaf had inserted it- 
self into the text. So the following two comments have to be corrected : {. Perreau. Boll. ital, 
degli studi onent.. 1. p. 287, 1876/77 A.D.: “on the third page chapter VU of the book by Al 
Mansuri about the shape of the eye is quoted.” 2. Steinschneider, Hebrew translations, $427 - 
‘Ammar cited a passage from chap. VI (on surgery) of the book by AlMansuri.” 

I § E Ber) ) ° 
(16) The following sentence from A.b. L. 1, 13 may serve to amplify this thought: “The lens 
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whiteness. Were it not clear, light could not pass through it. The Crea- 
tor - may he be praised! - has put this skin in to separate the two 
fluids, as the proteinaceous fluid undergoes changes both in quality 
and quantity’ over time. This fluid derives its name from its similari- 


ty to thin egg white in its clarity [and whiteness|‘'””. 


Ninth Chapter 
Uvea (dam pall) wart bt eds 3 pomig (dnpisll) 

Externally the iris lies next to this fluid. It derives its name from 
having the shape of half a grape. Internally its convexity is surround- 
ed by villi jé <7 fand irregularities] as found in the omasum of 
birds‘'®), but it is smooth on the outer surface. Nourishment is derived 
from the proteinaceous fluid. It has a hole(4s431){ created by God, the 
praised} to let light pass to the outside to meet the object of regard. It 


is connected with the ray <of light>"'”’, 


Tenth Chapter 


Anteriorly the cornea (43 45!) adjoins. It is called this because of its 
hardness and clarity, as it is comparable to a thin polished sheet of 


9 
horn (20), 


capsule protects the lens against diseases which affect the proteinaceous fluids.” 
(17) A.b. TE, 14 

(I 7a)<cillary processes 

(18) haw asil ele 

(19) Ab. LE 114 

(20) A.b. LL 1, 17 
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Eleventh Chapter 
Externally the conjunctiva 4.>c1L| adjoins. It forms the white of the 
eye and lies externally to the coats and fluids listed above'?!, 


Twelfth Chapter 


All the coats and fluids just mentioned have been created solely to 
serve the lens - either?) to assist it or to protect it from harm. The 


characteristics of this fluid <i.e. the lens> are that it is white, clear and 
round, but [not perfectly spherical,] moderately flattened. The Crea- 
tor'?*) has fashioned it in such a way that <on one hand> it is affected 
to a larger extend by perceived objects and <on the other hand> is not 


affected by injury? 


Thirteenth Chapter 


The spirit of sight (aU ie) yl) penetrates forward from the optic 
nerve (4 ,a.J! 4.aes!), through which it passes to the <lens>. It passes 
through this <nerve>'?>) quickly. The light goes on through it until it 
issues from the hole I have already mentioned, so as to reach the ob- 


ject of regard. This <object of regard> is at the other end of the ray 
{so that it can establish contact with the light of the sun'?°) } 


(21)A.b. 1b, 47 

(22) in H. the following two sentences are inverted. 

(23) H. has a more verbose text and two addenda : [Their whiteness and clarity are present so 
as to make them more rapidly affected by colors. A white body, like clear glass, sapphire etc. 
takes up a color quickly.] <The lens> is round so that it cannot be too readily damaged or in- 
Jured. Any angular body is more prone to sustain damage than a sphere. It is flattened so it 
can be struck by a greater number of objects of regard. A wide {flat} body makes more con- 
tact than a spherical <one>., 

| What indicates that vision comes about by this fluid - and not by one of the other parts of the 
eye - is the <fact> that a cataract, situated between the lens and the object of regard, blocks vi- 
sion. But upon removal of the cataract vision returns. ] 

(24) A.B 11,8 

(25) A. like H.: “itrides on <the nerve>". 


(26) A. b. 1.1, 20 
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[ Fourteenth Chapter 
The Origin of the Optic Nerves?” 


Both the optic nerves, through which the seeing light passes, origi- 
nate in the brain in the following way : Both optic nerves grow out 
from the two sides of the frontal brain. They do not proceed straight 
ahead, but in an oblique manner through the bones of the head, until 
they join up a short distance before reaching the nose. Their two chan- 
nels join together to form a single one. After separating again, each of 
the nerves goes to the eye corresponding to its place of origin : the one 
originating in the right half of the brain goes to the right eye, the one 
from the left to the left eye, so that nothing of their power gets lost. 
Their shape corresponds to the accompanying diagram'?*) ( See next 


page.) 


Fifteenth Chapter 
The Motility Muscles?” 


The muscles rotating °°) and moving the eye are nine in number, ex- 


cluding those [additional three <muscles>] located in the lids. 


Three of the first mentioned <muscles have their origins>" ') at the 


root of the hollow nerve (G5 4a> esl eo the circle of Zinn) through 


(27) This chapter could be considered important. Nevertheless it is not part of ‘Ammar's 
<writing>, at least not in this form, as a diagram referred to. Cf. 19. 

(28) This illustration is missing as <are> all the others in the Hebrew manuscript. The legend 
underneath the empty space left for the illustration reads: "This is a picture of the eye and its 
coats and its fluids and the hollow nerves.” As a substitute <for the illustration> we are in- 
cluding an illustration from the yeni manuscript “Book of Sufficient Knowledge in Ophthal- 
mology “ (al-kafi fi al-kuhl} by Khalifah (about 1256 A.D.) on the next page. 

(29) A. b. ET, 18. 

(30) H.: “surrounding”. 

(lA bE 118: “Junction”. 
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which the spirit of vision travels on its way into the eye. Their purpose 
is to keep the optic nerve from dilating {and spreading}; as this would 


dissipate the light. 


Four muscles are distributed <around the globe> : one at the medi- 
al canthus 453! ia! dai, the second at the lateral canthus 


Autom gl dott! deal! , the third above 4 lJl4 a1! dad! , the fou- 
rth below ale! dad! dlassi<the eye>. In addition there are two 
oblique muscles 4a! s 4 lati 43 poll Lass! These encircle the eye 
from right to left, one above and the other below. {They both assist in 


the function of the four eye muscles. } 


The upper lid has three muscles. These move <the upper lid> <in 
the following way> : two muscles move it downwards dna} J] Alas] 
4, glJi 4241 Levator Palpebrae Superioris, one elevates it i224 iLass| 
4 jl]. The lower lid does not have any movement [as it does not 


contain any muscles}. 


Sixteenth Chapter®”? 
The Virtues of the Coats and Fluids 


The retina is clear like glass. It conducts light into the lens through 
the center of the vitreous body. This is indeed why it lies adjacent to 


the latter?), 


Seventeenth Chapter 
The Choroid avout 


nourishes the retina and protects it from injury. Its toughness pro- 


; Ap 
tects the eye against damage“ a 


(32) The following paragraph of H. is missing in A. and is manifestly not by ‘Ammar, the 
more so since it even contains repetitions. Cf. chap. 18 with chap. 8 and chap. 22 with chap. 7. 
(33) A.b.L 1, 10 
(34) Ab. Ed 
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Eighteenth Chapter 
The Arachnoidal Membrane 55S.) -Li2! = zonules 


is situated between the proteinaceous fluid and the lens, so that 
these do not mix. It protects the lens from diseases affecting the pro- 
teinaceous fluid. What remains of the nutrients of the lens is taken up 


by the <lens capsule>‘?>?, 


Ninteenth Chapter 
The Iris a> 541 


nourishes the cornea and separates proteinaceous fluid and cornea, 
so that the former may not suffer any damage from the rigidity of the 
latter. Also, it keeps fluid together so that light is not scattered, which 


would interfere with seeing? 


Twentieth Chapter 
The Cornea 434 
is the coat of the iris and protects it against the world outside, so 
that danger threatening from the outside cannot readily affect <the 
mss?” 
Twenty First Chapter 
The Conjunctiva docu) 


is the superficial cover of the white of the eye. It secures the eye 
from the outside with its strength. The eye is surrounded by it as by a 
bridle*), 


(35) A.b.L. 1, 13 
(36) A.b.L 1,15 
(37) A.bL 116 
(38) A.b.L 117 
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Twenty Second Chapter 
Virtues of the Fluids 
The lens gives rise to vision??’, As already explained, the <lens> 
<alone> and nothing else makes vision happen. 


The vitreous nourishes the neighboring lens more than any other 


part), 


Twenty Third Chapter 


The proteinaceous fluid prevents the lens from being dried out by 
the air, and further keeps the iris moistened so that it does not become 
dried up by heat <from within>“"”, 


Twenty Fourth Chapter 
Origin of the Skins 


“ » . . . + . ~ Ady 
The conjunctiva is derived from the external skin of the skull4?) 
SleoJ! = Periosteum. The cornea grows from the sclera“), the iris 


from the choroid), the lens capsule from the retina‘), 


Twenty Fifth Chapter 
On the Release of the Spirit of the Soul 


It originates from the spirit <of life> which dwells in the heart, in 
the following fashion : two vessels lead from the heart to the brain. 
Once underneath the brain, they break up into many branches and 
form a plexus. The spirit of life is constantly circulating throughout 


(39) A.b.L [8 
(40) A.b.T. 1, 9 
(41) Ab. E14 
(42) A.b.L F 17 
(43) Alb. 1 16 
(44) Abd. 1 15 
(45) A.bA. 1 13 
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this meshwork until it has become refined and can pass on. Then it 
moves from these vessels into others which are like a network, into 
the two ventricles of the frontal brain. There it stays for a while until it 
is further attenuated. Once nature has secreted into nose and pharynx 
those parts of the spirit which were admixed by secretions and thick 
parts, it moves from the vessels and both anterior ventricles into the 
middle ventricle and becomes further attenuated there. Finally it 
moves from the middle ventricle into the posterior through a passage 
between the two chambers. This passage, however, is not always 
open, but closed by a vermiform body, until nature - by the power of 
the Creator - guides the spirit of the soul out of the middle ventricle. 
The vermiform body is then pushed <aside>, the spirit of the soul 
moves through, and the cover then moves back into its place again. 


Vision takes place when this spirit of the soul moves through the 


brain and reaches the place where the pupil is”. 


Twenty Sixth Chapter 
On the Origin of the Motility Nerves 


The nerves on which the motility of the muscles moving the eye 
depend, grow out of the brain behind the origin of the first pair <of 
nerves>, i.e. the hollow nerves through which the visual spirit flows. 


(47) 


This second pair exits the skull through a hole‘’’’ into the orbit and 


spreads among the muscles of the eye, imparting motility. 
Twenty Seventh Chapter 
The Virtues of Eyelids 


are as follows : by closing they protect the eye against dust and 
smoke and protect it against heat and cold. They also retain the natural 
fluid on the eye, so that the sight may be perfect'*®), 
GOABLE200 | 
(47) missing in A.b.L 1, 19 
(48) Cf. A.b.L. 1, 21 
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Twenty Eighth Chapter 
The Virtues of Lashes 


They protect the eye against smoke, dust and dirt. They also protect 
it with their fluid. They protect and strengthen the pupil. Proof of this 


is <the fact> that those who have lost lashes become weak-sighted' bos 


Twenty Ninth Chapter 
The Nature of the Eye 


is warm, but is moist from its composition. Proof : the eye feels 


~ S50} 
warm and soft when palpated”. 


Thirtieth Chapter 
The Colours of the Eye 


There are four eye colors: |. black, i.e. the color of antimony; 2. 
blue; 3. green; 4. variegated. 

The black color arises from seven causes : either a decrease in the 
visual spirit or the clouding of it, or a small lens or <a lens> sunken 
into the depth, or from the blackness of the iris or the amount of pro- 
teinaceous liquid, or turbidity of the same?! 

The blue color also has seven causes : these are the opposite of 
those of the black color. Le. either the amount of visual spirit, its clari- 
ty, or the size of the lens, or its forward displacement, or a decrease of 
the blackness of the iris, or a decrease in protein, or the clarity”? of it. 

If some of the causes for blackness combine with those for blue- 
ness, this will give rise to the grey and the variegated colors. The only 


difference is that a grey eye contains more visual spirit. ] 


(49) Alb. E21 
(50) A.b.L. 1, 3 
(SI) AbD E, 


(52) A.b.T. LL 
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Thirty First chapter 


This is?) the essential material on the part of the eye and its organ- 
ization. | have considered only the most important, so that everybody 
can understand the general and special concepts, as this book is a se- 
lection from the sciences of the eye and the cure of its diseases. 


Now we will discuss diseases of each part of the eye with their 
names. Our method of presentation is easy to understand. | will stress 
which disease requires surgery and how it has to be performed without 
harm to the patient. I will also briefly discuss the conservative reme- 
dies. 

[But prior to this” T will name the <four> stages of disease, for no- 


body can cure any disease without knowing about these stages. 


Thirty Second Chapter 


There are four stages of diseases : the beginning, the escalation, the 
crisis, and the descent, 

In the initial stage the natural functions have already suffered some 
damage, but the forces of nature have not started to deal with the ef- 


fectual cause of the disease’, 


Thirty Third chapter 


In the stage of escalation the disease increases and becomes more 
serious. Its increase reduces strength. Nature has already started to 
combat the disease - only its effects are <still> proceeding without due 


2 ; 57} 
order and proper coordination”. 





(53) H. is shorter: "This is what we wanted to explain in regard to the eye, its organization 
and its parts. Now we will start with a discussion of treatment of its diseases in their proper 
order.” 

(54) These opening words mark the following as an insertion. just as in chapter 97. 

(55) A.b.f. TE 1 (p. 43) 

(56) likewise A.b.L. 

(57) likewise A.b.I. 


The Book of Selected Eye Diseases 





Thirty Fourth Chapter 


The stage of crisis means that the disease persists in the same con- 
dition and does not become more severe. The disease shows signs in- 


(58) 


dicating’’”’ victory of nature over the disease or of the disease over na- 


ture. 


Thirty Fifth Chapter 


The stage of descent means that it is decreasing now and that nature 
has mastered the disease, is throwing it off and has resolved all its 


2 gs 59 
complications”). 


Thirty Sixth Chapter 


(9) in the beginning by setting into motion those 


A disease is cured 
fluids which flow into the member; in the escalating stage by what 
soothes and rallies; in the crisis by what ripens, loosens and draws; in 


the subsiding stage by what melts, cleanses and flushes out!?. 


Thirty Seventh Chapter 


. 5? ‘ . . mia . . 
I will now”? start with the discussion of lid diseases and their treat- 
ment. First we will list deseases; subsequent to description of the dis- 
eases and their causes the remedies will follow in their proper order. 


(58) A.b.I. shows only the second of the two possibilities. 

(59) A.b.L. likewise 

(60) From here onwards there are no chapter headings in H. However, the beginning of a 
chapter is usually indicated by the script. A. does not have chapter headings, but uses larger 
script whenever a new subject is broached. We have organized the chapters so that each dis- 
ease and its treatment starts with a new chapter. 

(61) More correctly than A.b.I. HU, | ¢p. 43) 

(62) H. is shorter: “Now we will start by listing the diseases.” And following the list of lid 
diseases : “We now will explain them, one after the other.” 
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Diseases of the Eyelids 3431 21 wi 


There are thirteen diseases of the lids'®?): trachoma, chalazion, 


stone formation, symblepharon, vesicle, blepharitis, shortening, lice, 


loss of lashes, distichiasis and trichiasis, hordeolum and eschar. 


Thirty Eighth and Thirty Ninth Chapters 
There are four types of trachoma” ( we Al). 
The first is similar to measles. It occurs in patients who have al- 
ready had inflamed eyes for a long time. 


It occurs'©) because of a blood dyscrasia of a moderate degree, and 


(66) 


also as consequence of procrastination'°”’ in the treatment of ophthal- 


mia. 


Its treatment is bloodletting (2.21! = venesection) at the vena cephali- 
ca and by purges. Afterwards the eye should be embrocated with the 


(67) 


wine’’”’ collyrium {or the spikenard collyrium }. 


Description of the wine collyrium : take 5 drachms iron ore, well 
ground [on marble], 3 drachms gum arabic, 2 drachms roasted copper, 
| drachm saffron, | 1/2 drachms roasted colcothar <(iron peroxide)>, 
| drachm Yemeni alum, | drachm verdigris. These ingredients are lev- 
igated, sieved and kneaded together with tart wine. Form small pellets 


with it and dry in the shade. When needed grind some on a whet- 





(63) A.b.L Hsts 29. Only 11, however, are diseases pertaining to the lids alone. 

(64) A.bI. HL. 7. likewise begins with trachoma. - H. has exactly the same text as A. (even in 
compound prescriptions), but uses another arrangement : in H. first all four types <of tracho- 
ma> are described, then the treatment of each of the four types follows in sequence. This is 
why we have chosen twice the number of chapters, in order to keep them consistent with the 
following chapters. 

(65) H.: “when the treatment of ophthalmia has been excessive.” A.b.1.: “as a consequence 
of bad treatment.” 

(66) H.: “of intemperance” 

(67) Not in A.b.L. , but in Paul. IE, chapter 22 §13 (G.d.A., p. 377). Prescriptions in Paul. 
VIE ¢p. 283) 
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(68) 


stone”’ and use to embrocate the underside of the upper lid. 


Do not follow one embrocation with another, for that would not be 
of any use, but leave a suitable length of time between two embroca- 
tions : as soon as the ophthalmic medication has been washed out by 
tears, rub it in a second time. Three full applications morning and 


evening©*”) will serve {if God, the Sublime so wills it}. 


The spikenard-collyrium [which is also very useful for the disease, | 


I will describe in the text on the treatment of ophthalmia. 


This is all on the treatment of the first type of trachoma. { This is 
sufficient. | 

The second type is rougher than the first and more markedly fis- 
ge. 


=< 
o 


sured. It is accompanied by pain, heaviness, tears and a thin dischar 
It arises as the consequence of copious bloody and billious matter 
(dyscrasia). 

This second type requires quite different treatment from the first. 
Before <topical> treatment of the eye with an acrid remedy, this con- 
sists first of treating the patient with a systemic remedy of use against 
this dyscrasia, like yellow myrobalanes <plum-like astringent fruit)> 
with a decoction of tamarinds. 

The prescription is as follows : take as many pitted myrobalanes as 
are suitable for the patient, pulverize and soak them in a decoction of 
tamarinds overnight and then let the medication settle. The patient 


. (69) - i 
then drinks it‘°”’ in proper dosage’) . 


Two days later let blood from the {vertical} frontal vessel. This 
<pre->treatment speeds matters up. Then {invert the lid with the end 


(68) H.: [from the country of Mascha <perhaps: Mashhad (Meshed), Iran. capital of the 
Khorasan> |. 

(68a) More correctly than in A.b.L TE, 4 (p. 63) 

(69) In H. there is a small omission due to a misspelling. 


(70) H.: “following care and treatment”. 
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of a probe} and embrocate it with sugar‘’’’, until you see that it has be- 
come clean and the roughness has been softened off it. Then instill 
egg yolk beaten with oil of violets, place a wad of cotton wool on the 


eye and patch it for four hours. 


Then wash the eye with warm water and persist in embrocating it 
with the following [iron ore] collyrium night and morning. This is the 
prescription: take 10 drachms each of iron ore and gum arabic, 5 
drachms roasted copper, 2 drachms opium, | drachm each of saffron 
and verdigris. Mix these ingredients together, levigate them, sieve 
them {through silk} and knead with wine. Make pellets of it and dry 
them in the shade. Treatment proceeds in the previously described 


Mmranner. 


This is adequate treatment not necessitating other remedies - except 
when another disease is present in the eye. {This is the treatment of 


the second type of trachoma. } 


The third kind is more severe than the first two types ; the rough- 
ness is worse. The underside of the lid reveals fissures like those of a 
<burst> fig (_<</!). This is why this type is also called “fig-formation". 

Pain, heaviness, ptosis of the <upper> lids, pricking sensation like 


that of thorns, redness, burning and thick tears are associated with it. 


The treatment of this <third> type consists of everting the lid and 
scraping it with a scalpel'’*? - this is a covered knife Ce eS eail)- 
following bloodletting at the vena cephalica and purging [with laxa- 
tives]. <Scraping continues> until the lid is clean and nothing whatev- 
er remains of the roughness. Thereafter sprinkle saffron powder into 
the scraped wound - saffron has specific astringent and fusing vir- 
(71) AGE (p. 64) Phe the third kind <of trachoma>. 

(72) HL: “qamadin Ceol all which is a small curved knife." -A.: “fanihas(?), 


which is 4 hidden small knife.” This probably is only a misspelling. 





According to Khalifah (ill. 5) the covered knife gamadin looks as illustrated 
(according to the Yeni manuscript). (The Paris manuscript shows a different Fe 
shape, Abu Al-Qasim yet a third form of the covered knife). 
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tues'7>). Then instill egg yolk and oil of violets and patch the eye in the 
previously described fashion. Instill the drops morning and evening 
and repeat the patch for one day, but not for longer(74), 


The post-treatment should be with green’) collyrium. This is its 
composition : take 2 drachms each of white lead, ammoniacum, a rub- 
ber resin, and gum arabic, | drachm each of white lead ammonium 
salt’ {3 1/2 drachms verdigris}: these ingredients are mixed, levigat- 
ed, sieved through silk and kneaded with rue extract <(scented leaves 
of the evergreen shrub)>. Dry in the shade and prepare a collyrium of 
it. Grind some of it on a whetstone and treat according to the instruc- 


tions given for the first kind <of trachoma>. 


Persist with the treatment until a complete cure is achieved. Do not 
neglect the patient; pannus would otherwise grow in his eye. [God is 
our physician, Amen.] {This is all on the treatment of the third type of 
trachoma. } 

The fourth type is still more severe and rougher than the third type 
{which preceded it}. It is associated with marked induration and a 
thick discharge’). It may be more protracted than the first three types, 
as it is already indurated and desiccated by the black matter (the black 
bilious dyscrasia) (4 glo pj! BYE). 


For the treatment of this type there is nothing better than voiding 
by bloodletting at the vena cephalica ( Ju#! ) and purging the bowels 
( JLy~‘!) with laxatives. This is the prescription <for the laxa- 


(73) A. > hasir. 

(74) Thus in A. - H. is not quite correct here. 

(75) A. : “following”. - the green collyrium of A.b.f. IL. 4 (p.63) differs a little from the one 
given by ‘Ammar. 

(76) A. does not have nashader (ammonium salt), but nasha (starch). The terms can be con- 
fused as the letters “dr” occur again in the “drhm" (drachm) which directly follows it. - H. 


writes “melah armoniak" (ammonium salt). Cf. footnote 92. 


(77) H. [and tears like pus}. 
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tives'’®)> : take 2 scruples each of pulp of bitter-apples, scammony res- 
in [from Antioch <in Turkey>], press-juice of wormwood, aloe from 
Sokotra‘’%) and mastic. Mix these ingredients, levigate and sieve them 
and knead with celery water. Make pills {and dry in the shade}. The 


patient takes them with {cold} water in the proper dosage. 


Hereafter embrocate the eye with ammonium rock salt until it be- 
comes clean. Then instill egg yolk with oil of violets and patch it ac- 
cording to the instructions I have given for the treatment of the two 


preceding types <of trachoma>. 


Finally embrocate the eye with verdigris®°), ammoniacum, a rubber 
resin, and white lead until a complete cure is achieved. Do not become 
inpatient'’!) with the treatment, as this disease only burns out after a 


long period of time. 


Do not neglect'’?) [repeated] voiding [by bloodletting and laxatives] 
as I have mentioned, as well as the regular application of medication 
to the eye. This is its composition: take 5 drachms verdigris, 3 drachms 
ammoniacum, a rubber resin, 2 drachms white lead. Combine the ver- 
digris with the white lead, and after both have been levigated and 
sieved, dissolve the ammoniacum, a rubber resin, in rue extract. Knead 
the mixture and make pellets‘83), dry them in the shade and use for em- 


brocation. 


[Do not abandon the treatment. Recovery depends on persevering 





(78) In H. exactly as in A.; only the sequence of the ingredients is somewhat different. 

(79) H. misspelled sukari for sokotri. 

(80) H.: “and this is its composition : take equal parts of verdigris, ammonium salt and white 
lead” etc. This is a slight variation in the formulation and arrangment of the prescription. 

(81) H. expresses the same this way : "Do not become short of breath.” ‘Amm/r's remark is 
very reasonable. It also appears appropriate to me that he does use surgery for treatment of 
the third, but contrary to A.b.L. not the forth type of trachoma. 


(82) H. writes here: "by repeated voiding etc.” This is the same. 


(83) Ho: “a collyrium”. 


78 


The Book of Selected Eye Diseases 





with the treatment. | 


{ This is all on treatment of the four types of trachoma, according to 
successful experience. Do not deviate from this treatment for it is very 


efficacious. } 


Fortieth Chapter 
The Chalazion (9.21) 

[only has one type‘**), It] arises from a thick fluid effusing into the 
lid, coagulating inside it and turning hard like a stone. It then resemles 
a roundish hailstone $5), 

Forty First Chapter 


The Treatment 


<of chalazion> consists'8® in voiding [by aloe pills87)- Their pre- 
scription : take 2 drachms aloe, 1/2 drachm roses, 1/4 drachm mastic, 
1/3 drachm bitter-apples, 1/8 drachm celery seeds, and 4 drachms tra- 
gacanth. These ingredients are mixed, levigated, sieved and kneaded 
with rose water. Make pills, dry them in the shade and have the patient 
take them in proper dosage. Once you recognize that the body has 
been cleansed, and once you are sure that matter is not effusing into 
the lid any more, you then put the following plaster onto the eye : 
Take scammony resin, galbanum resin, balsam‘8*) and clean, washed 
wax. All this is dissolved in oil of lilies and then placed on the affected 


(84) This almost superfluous remark is often present in H., but hardly ever in A. 

(85) Likewise A.b.L TI, 5 in the same sequence. 

(86) A. : “following voidance, consists in everting the lid”... A marginal note, however, deals 
with aloe pills and their prescription. This marginal note may well have been introduced into 
the text later on and incorporated into the sentences in brackets from H. Unfortunately it is 
partially obscured by the surround of the photograph. 

(87) Neither A.b.I. nor L S., Aétios or Paulos <mention this>. 

(88)H. writes dilio - or rilio, “d" and “r" are difficult to differentiate : cf. chapters 47, 54 and 
78. This word has given us some headaches while we were only in possession of H. : at first 


we only knew that if meant a resin-like substance. 
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site consistently for several days. This dissolves what has accumulated 
in that part. The treatment will not be successful, however, if the cha- 


lazion has already hardened. | 


In this case evert the lid with the chalazion using the end of a 
probe'®®), Do not remove the probe from its position on the external 
side of the lid above the chalazion, for it is only possible to open the 
lid if the probe is kept behind <the lid>. When you have done this and 
you see the chalazion on the inner surface of the lid, and while the 
probe holds it steady, it being thrust forward from the outside with 
your finger retaining the probe, incise the chalazion from the side of 
the palpebral conjunctiva. Incise vertically into the lid, not horizontal- 
y(90), 


When the chalazion emerges, squeeze the spot between your thumb 
and forefinger while the probe, held with your other hand, is kept 


pressing from behind all the time. 


Clear the site free from any coagulated matter found in it(?!). Once 
the chalazion has been cleaned, sprinkle some {so-called} queen- 
powder on to <the site> and keep it dressed for three days. Renew the 


A. lists the corresponding word, namely muq|, only at one of the four places in chapter 54. 

This means bdellium, the resin of <the plant> balsamodendron mokul. The Italians spell it 
bdellio, but pronounce it dellio. Hence the letter "b" has not been omitted in the Hebrew 
spelling. Lf the word had been used more often the Italians might perhaps have introduced the 
spelling dellio earlier on, like tisi for ftisi. (H. writes tisi <for phthisis> in chapter 99). 

In the Hebrew translation of the qanun (printed 1491 -92 A.D. in Naples) the Latin explana- 
tion “bdellium” is added to the word mud}. 

(89) This very accurate description of the surgical procedure is taken from A. - H. is not quite 
as explicit, although the Arabic original text <of H.> evidently had the same wording <as A> 
(90) Le. following the greatest extent of the lid from right to left - what we would call the 
width. 

(91} ‘Ammar has described surgery of the ordinary chalazion in a very graphic and practical 
manner. better than the Greeks Paulos (VI. chapter 16) and Aétios (chapter 83, p. 189), and 
the Arabs A.b.1. UL, 5) and Abu Al-Qasim (II, chapter 9. p.73). But he does not pay any at- 
tention to the rarer chalazion which projects externally and which is dealt with by the other 
<authors>. This latter, by the way, is no different from the boil <(dermoid)> (chapter 46). 
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yourself with this. <If you follow this treatment> you do not need any 


other. | 


Be careful, however, not to open up the lid from the outside. for 


this would cause another disease. 


Composition of the [so-called] queen-powder: take equal parts of 
Persian gum, {white} sugar, starch(92) and meerschaum <(hydrous sili- 
cate of magnesium)>. Levigate well, sieve through silk, store in a con- 
tainer and use as required. 

Forty Second Chapter 
Conjunctival Concretions (x3!) 

are due to an excess (of a secretion) of black bilious matter, which 
effuses into the lid. hardens there and turns into something resembling 
a small grain of corn, It may be in many places on <the inside of > the 
lid, or sometimes only in one spot(??). 

The difference between chalazion and concretions consists of the 


former being hard and round, the latter broader and porous. 


Forty Third Chapter 
The Treatment of Conjunctival Concretions 
consists of the patient giving up eating food which generates black 
bilious matter [e.g. cabbage, lentils, olives, beef and camel meat etc. | 
as well as local application of a remedy which dissolves the 
[indurated] secretion. 


Composition of a remedy dissolving conjunctival concretions : take 


(92) A. writes nasha’, not nashadir; in contrast, H. writes melah Armoniak (cf. footnote 76). - 
A.b.L. H. chapter 15, likewise contains starch as a component in queen-powder with the other 
components being the same except for being in slightly different proportions. 


(93) Likewise A.b.L II, 6: in same sequence. 
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equal parts of [myrrh©*)], pure frankincense, white tragacanth, aloe 
and saffron. Mix these medicines, levigate, sieve them and knead with 
a decoction of camomile with some sagapenum resin dissolved in it. 

Prepare a collyrium of this [and dissolve a small amount in decoction 


of camomile, when needed,]| and use for compresses on the lid. 


Also embrocate occasionally with sesame oil(5) and yellow wax 
since these contain the powers required for dissolving this secretion. 
This is all on the treatment of concretions. 


If the patient recovers completely, this is fine. If not, cure him by 
<surgical> treatment of chalazion(®. Otherwise the effusion might 
condense, petrify and <then> become insoluble. 


Forty Fourth Chapter 
Symblepharon gtav3i 


has three kinds(97). In the first kind the lid and the white of the eye 
grow together. This results from surgery and poor treatment for pan- 
nus or following excision of a pterygium. 


The second kind consists of the lid and cornea growing together. 


This happens after corneal ulcers and simultaneous excoriation and 


inflammation on the <opposing> inner surface of the lid. With too 
much treatment and excessive patching ulcer and lid grow together(?). 


The third type consists of the two lids growing together. This hap- 
pens as a consequence of hemorrhagic lid margin inflammation. If he- 
morrhage and inflammation of the lid margins are persistent and ex- 
(94) A. only Saeaneniors jute margin. 

(95) A. sirag co H. semen sumsmin. 
(96) A.b.I. LL. 6 - more detailed. 
(97) Likewise in A.b.L. II, 7 in same sequence. But <the text of A> is better and fuller. 


(98) Paulos (VI, 15) does not report any of the above, Aetios (chapter 66) only the corneal ul- 
cer, A.b.E. (If, 7) the corneal ulcer and patching ; but only ‘Ammar describes the three com- 
ponents: corneal ulcer, excoriation at the inner lid surface and excessive patching. 
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cessive patching is applied, the lids grow together. This is the obvious 


outcome. 


Forty Fifth Chapter 
The Treatment of Symblepharon®) 


is nearly the same <for all types> {though symblepharon itself oc- 


curs in three forms}. 


The physician dealing with it has to be skilled in the use of the 
knife. An assistant [who is likewise experienced] should be with him, 
to steady! the eye <of the patient>. The physician then approaches 
full of confidence [and trust in the assistant] and releases the sym- 
blepharon with the broad knife(l9!) [as illustrated]. Continue until the 


lid has been returned to its natural position. 


Then {put} salt and caraway seeds!9!4) {into a small piece of 
cloth}, chew it and instill <the juice> into the eye until the bleeding 
stops. Then beat egg yolk and oil of voilets, soak cotton in it and place 
this between the lid and the area where it had grown together with the 
eye. Repeat this for three days in the morning and evening according 
to prescription with salt, caraway seeds. egg yolk and oil of vio- 
lets\'0?), Then sprinkle the previously described queen-powder on the 
area unitl recovery. No other remedy is needed. Recovery will be com- 
plete. This is all on treatment of symblepharon {by surgery and medi- 


cation - the most reliable existing }. 


(99) The description of surgery is better and fuller in A.b.I. IL, 7. — 


| 
(100) H.: “open” \ 
C101) A. mibdaa-s > H. ismil be 5l (=smele <Greek text>). The illustration is | 


i 

always missing in H., as already mentioned, so we are illustrating the mibda' ac- i 
: oy ? ‘ i | 
cording to Khalifah GH. 15). imzw) / \ 
(10a) Cumin (in the Arabic text) > omzw) U 


(102) Strangely in both A. and H. it reads “oil of roses". 
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Forty Sixth Chapter 
The Boil<(162a)>(03) (35 Ja) 


[has only one type. It is] a formation similar to fat, has a thick body 
and occurs in the interior of the upper lid. It forms a reticulated mesh- 
work with the tendons present there. It arises from mucoid matter 
which becomes viscid. The boil prevents the patient from raising his 
upper lid, nor can he open his eye in sunlight because of excessive 
tearing (OVE SI) . Thus the popular name for this disease is "the tear- 
ing”. Because of the humidity of their bodies, 1t most often occurs in 


ee (04 
the eyes of children and women''””. 


Forty Seventh Chapter 
The Treatment of the Boil’°**’ 
is by surgery. Treatment procedure: 


s . ° . ~ 4 - 
Lay‘! the patient on his back. Then shape a piece of lint as thick 
as a finger out of a small piece of linen, pull the upper lid downward 





(102a) <This term is likely to describe a ‘mixed bag’ of pathologic entities, including dermoid, 
neurofibromas and other tumors [WJR]>. 
(103) Rather similar in A.b.I. I, 21. But the sequence of the chapters has not remained the 
same as in “Ammiar's text. 
(104) H. also has the following, which must be deemed to be an insertion because of its repe- 
titions: [It makes the eye heavy and causes tearing. The eyelids are moist and flaccid below 
the eyebrow. The patients cannot elevate the lids properly and are often affected by ophthal- 
mia]. 
(1044) H. has the following insertion: [perform bloodlettmg according to the age and physical 
condition, and remove mucus secretions. Thereafter apply a lid dressing in the following way: 
take one part each of finest balsam resin (bdellion), ammonium resin, Persian gum and saf 
fron. Crush and mix it well in a mortar with vinegar. Then adding one drop of lily oil and one 
drop of vinegar, until a kind of ointment called "mangitum"? is formed. Then spread it on a 
small piece of cloth and lay it on the affected part for three weeks. By then <the boil> will 
probably have been resolved and disposed of. However, if it has indurated, it has to be re- 
moved in the followmg way}. 

zy Ren ‘ if if ee =. eh ANT The Vee 
(105) A. tanauwim, “let sleep"; H. tasktp, “you lay". Comparing ‘Ammar with Ali Ibn Isa 


makes an emendation to our description of anesthesia (first part, p. XX XH) necessary. 
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and put the lower lid under the upper lid, so that the outer part of the 
upper lid is elevated. Place the piece of lint at the <free> margin of the 
upper lid. Then° order your assistant to hold <the lid> still firmly . 
Place a wad of cotton-wool in the vicinity of the lateral canthus and 
tell your assistant to hold this <wad> firmly with his hand in the same 
way. The boil will thereupon collect on the upper lid underneath the 
eyebrow in the vicinity of the medial canthus. Once you can see the 
area exposed, instruct'!9”) your assistant to pull the brow upwards to 
the forehead while holding the piece of lint and the wad of cotton- 
wool with his other hand. Then incise the area with the small knife. 
But be extremely careful not to allow the incision to penetrate'!®) the 


eye {through the lid}. 


Once the boil has emerged and protrudes externally, grasp it with a 
(thin) piece of cloth, so that it does not slip from your grasp and 
stretch) it to the right and left and up and down - everything'!!”) 
done slowly, as it is intermeshed with the tendons of the lid - until a 
mass looking like a piece of beef suet appears. Be exceedingly careful 
not to pull too much. I have seen many <patients> who were affected 
by ptosis after excessive pulling on the boil. This ptosis only returned 


') So watch your hands. 


to normal after ptosis surgery’ 
(106) H. reads differently : then grasp the piece of lint with your left hand , place it surround- 
ing the boil on all sides and press it with your hand . The boil then collects in the center of the 
piece of lint , in the upper lid at the medial canthus up to the brow . 


Aétios omitted the boil, Paulus (VI, !4)pressed it between thumb and forefinger (likewise 





Celsus, Vil, 7), likewise JS. (chap. WT, 20): A.b. EC TE, 21) places the piece of lint on the 
lash - margin of the upper lid and extends < the lid > downward with it. Abu Al - Qasim ( HI, 
10 ) recommends the same procedure as described in H 

(107) H. is shorter: " open it with the small knife" . 

(108) H. has another explanatory addendum: | do not penetrate deeper with the knife than 
<you would > while bloodletting as the boil lies between the two surfaces of the lid. The inci- 
sion should only involve the outer skin and the wall of the boil . Once you have done this , 
you will see the boil emerge. |} 

(109) H. fit carefully upwards and extend <it>. | 

(110) H. fealmly and] 

(LtL) H. | which is explained further below | 
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Once the extraction of the boil is completed, lay sweet almonds, 





pomegranate-blossoms and roses, crushed, sieved and kneaded with 


egg yolk <on the wound>. Cover the wound for three days with this, 


(112) 


changing the dressing morning and evening’ ~’. You do not need any 


other remedy unless another disease supervenes. 


This‘! '?) is all on treatment of the boil’! !*). 


Forty Eighth Chapter 
Blepharitis (es!) 


This disease has only one type! !>), It arises from a nitrous, salty se- 
cretion. This causes redness and tearing because of its corrosive and 


caustic attributes! 


Forty Ninth Cahpter 
The Treatment of Blepharitis 


consists [in embrocating the eye with summagq <dried and chopped 
leaves of rhus> collyrium'!!”?) following the removal of the noxious 
matter. Prescription: Five drachms each of white lead powder and sta- 
rch-flour, 3 drachms each of gum arabic and frankincense. These in- 
gredients are levigated, sieved and kneaded with the congealed juice 
of summag'! '8) The latter is prepared as follows: take 30 drachms 
summag [-leaves], pour 1/2 a pound of water over it and inspissate it 
on a low heat by one quarter <of its volume>. Then stir, sieve and re- 





12) H. [this is the most effective remedy}. 


(113) H.:" This ends the < description of the > treament...” 
(114) A.b. 1.1, 21 
(115) Exceptionally also in A. 


(Lie) A.b. 1. EL 16 





(117) At least in its margin A. hints at this : “in a manuscript: 
30 drachms summiag leaves. Pour 1/2 a pound of water on them." ... A. b 1. does not list 
this prescription. 


(118) H. | the latter is called zaafa .| 
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heat until it takes on the consistency of an eye ointment. Then add one 
scruple of camphor. Knead the above ingredients with this. Prepare a 
collyrium of this, dry and apply it. The treatment further consists] in 
persevering with embrocating with white collyruim which does not 
contain sarcocolla. Its prescription: take 5 drachms white lead powder, 
3 drachms each gum arabic and { white }tragacanth, 2 drachms starch, 
| scruple camphor"!!”), These ingredients are {combined}, levigated, 
sieved and kneaded with egg white. Prepare a collyrium of this, dry it 
{in the shade} and use, when needed, with rose water. This is a suita- 
ble {remedy against this desease }. 


If however the disease becomes chronic, apply the following pre- 
scription {and not anything else’ a Prescription: take 10 drachms of 
Persian rose oil, 3 drachms of refined wax, 3 drachms yellow myroba- 
lanes combine them all and allow to simmer until the myrobalanes 
turn reddish"'?!), Then place in a mortar and levigate well until it takes 
on the consistency of an ointment. Store in a glass container and put 
on the affected area. | saw a physician in Khorasan cure a case of ble- 
phartits with this remedy. It is marvelous. [You do not need to apply it 
for longer than three days.] This is a sufficient'!?7? description of 


blepharitis and its treatment . 








(119) A .b. 1. TE 38 (p. 138) has opium instead . 

(120) H .[ the use of which I observed in Medien .} 

The correct spelling of this word in H_. cannot be doubted . as ‘Amm~ar follows the prescrip- 
tion with the remark that he has seen it used in Khorasan. 

(121) Yatawarrad .H. has ° black". 


(122) H. “this ends ..." 
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Fiftieth Chapter 
Lid Shortening *}3 23) 





This is classified into three types. The first type: occurs as a sequel 
to an ulcer on the surface of the upper lid. If this ulcer becomes chron- 
ic, the lid slowly shrinks up until the ulcer has scarred over. The lid 


then turns in and does not cover the white of the eye anymore. 
The second type is situated in the lower lid. The conditions are as 
on the upper lid. The <disease> arises as the consequence of an ulcer, 
which draws the lid downward: or as the aftermath of a wound in this 
. . i b ae | 43 } 

area: the lid is then drawn down and adheres to the cheek''-’*’, 


Granulation tissue on the inner lid surfaces causes ectropion of the 


° . - . . fe IA) « oo . . 
third kind. This happens in chronic''**) diseases of the lid, as in tracho- 


ma, once the lid becomes heavy and matter effuses into it. 


{ This is a complete <summary of causes of ectropion of the lids. }. 


‘ifty First Chapter 
The Treatment 
of the <different> types of lid shortening. Treatment of the first 
kind is by surgery as follows: 


ee : ‘ 25) . 
Take three hooks in your right hand and engage’ '~”’ one in the lash 


line of the lid margin, the second into the middle <of the lid>, and the 


(123) H. writes “shatr, the lifting of the upper Hd upwards". This, however, is not correct, as 
the second type of the disease described here is situated in the lower lid. A.b. 1. TL 8. also 
lists three kinds of “shatr". but the first is lagophthalmus, the second a moderate shortening of 
the upper lid, the third ectropion. Likewise J.S. in chapter IH. 12. On the contrary ‘Ammiar - 
to use the current medical terminology - does not discuss the congenital and paralytic lagoph- 
thalmus, but only : first, the mechanical lagophthalmos of the upper lid: second, the same at 
the lower lid: third : fleshy ectropion. 

(123a) A. bilwagnah <> JL. H. panim. 

(124) H. not clear . 


(125) H. misspelt . 
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third close to <the second>. Then take the hooks in your left''?°) hand 
and pull them downwards towards the cheek. Order the <assistant> 
holding the patient's hands not to let the patient move his hands. Then 
dissect the site <of the scar> off with the scalpel {that resembles the 
tip of the blade of a pair of scissors }{ which looks as illustrated''?”)] 


until the lid has returned [to its position and] natural shape. 


Much bleeding will occur'!?®), Do not be afraid of this. Once you 
notice that the lid has returned to its [place and] shape. put two large 
compresses on <the wound> and hold them in place with a firm dress- 
ing, so that <the lid> does not elevate and retract. Remove the dress- 
ing once a day and affix a plaster of black oitment and fat onto <the 


lid>. These {two} <remedies> possess the virtue of softening tendons. 


(129) jo 130) 


Do not remove the compress until the wound has healec 


Treatment for the second type occurring on the lower lid consists of 
applying hooks in the same way as performed for the upper lid. Pull 
the hooks upwards towards the forehead with your left hand and then 
dissect the lid free, as you have done with the upper lid, until it returns 


to its proper outline. 


Sometimes such a disease can produce granulation tissue on the in- 
ner surfaces of the lids. If you then release the lid-shortening, the lid 
does not, however, resume its pristine state {because of this granula- 


tion tissue}. If this is the case, you have to elevate these granulations 


(126) A: “ right" an understandable misspelling. A . is less satisfactory here than H. ~ 
Then take the hooks into your left hand and release the ectropion with your < right > hand: 
once you want to release it. pull the hooks downward. Whoever holds the patient's hands 
must make sure that he 1s not moving . 

One must not forget that the first type of ectropion ts in the upper lid. 

(127) qamadin 014 . -The scissor blade ( mus _.» ¢« } is shown by Khalifah 


Gil. 12) and has a shape as illustrated in the margin . 


(128) H.: “ when you carry out this < procedure> " . 





(129) Ho: “the remedy “| 


(130) “Ammar is more accurate here than Ab. 1 1L,8. 
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with three hooks and cut them off with the scissors [used for surgery 
on the pannus] to complete your treatment. When you have released 
the ectropion and have removed''?") the granulations of the inner sur- 
face of the lid, instill salt and caraway water into the eye. Thereafter 
instill egg yolk and oil of violets into the eye and make a compress un- 
derneath the lid with two {large} pieces of cloth, in order to prevent 
recurrence of the shortening and allow the fixation of the lid <in its 
new position>. Renew [the dressing] and the remedy every day. If you 
did not have to excise granulation tissue, then <remove the dressing> 
every other day'!*”), 


{ This is all on the treatment of the second type'!*>?. } 


Treatment of the third kind {the cause of which I have already 
mentioned} consists in lifting up the area of thickening at the inner 
surface of the lid. This is hard tissue like cartilage. Do not be frigh- 
tened of it and elevate it with hooks from one canthus to the other. 
Then incise it close to the <line of the> lashes beneath the area where 
you have inserted your hooks. {Make a second incision in between 
(above) the hooks. } Both these linear incisions should be made firmly. 


Then excise the tissue with scissors from one cantus to the other. 


A lot of blood will flow from the <treated> area. You may even see 
gaping blood vessels. Do not be frightened by this. Chew some salt 
and caraway seeds {put this on a small piece of cloth} and instill into 


(13 


the eye. Do this three times‘'*”) until bleeding stops. 


(131) Removal of the granulation tissue thus is a supplement to surgery of the first and second 
type <of lid shortening>. - In H. this sentence is somewhat different: "Once You have done 
all this and the lid has returned to its natural position, chew salt and caraway and instill < the 
juice> into the eye" 

(132) Both texts reveal a small hiatus here, so that the true <meaning> only emerged after 
comparing the two texts. 

(133) Granulation tissue mainly occurs in the second type. i.e. at the lower lid. 


(134) H.: “repeatedly”. 
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Then mix egg yolk and oil of violets and instill into the eye. Place 
cotton dipped in egg yolk and oil of violets between the site [of sur- 
gery] and the conjunctiva. Do this for three days and do not remove 
the cotton wads until healing is complete. After these three days instill 


(135) 


the verdigris collyrium' already mentioned before into the ey 


€. 
Continue this treatment, as it brings about a rapid recovery. The eye 


lids will quickly return to their <natural> state‘ hee, 


Fifty Second Chapter 
On Lice Jo! 


There is one kind. They originate at the roots of the lids and look 
like small lice (elisall). They adhere'!*”) to the base of the lashes, just 
like the camel louse (s1 ,4/!) . They arise from hardship, exertion and in 
people inured <to deprevation> not bathing often enough, as well as 
from!38) heavy foods. 


Fifty Third Chapter 
The Treatment 


Consists in cleansing the roots of the lashes until not the least trace 
<of the lice> is left over. 


Then wash the [roots of the brows! 13?) 


and lashes} with a solution 
of Yemeni alum and carbonate of soda. The patient must bathe regu- 


larly. 


(135) H.: “green” 
(136) A.b. 1. H, 6, p. 76 





(137) This important fact has not been noted by either the Greeks or other Arab <authors>, 
e.g. A.b.L. Tf 14, and K. fl, |. The former distinguishes between broad and common lice. 


(138) H. : “from eating heavy meals. This <vice> also causes wastage of the lids and loss of 
lashes, as sometimes ulcers arise because of the strong adhesive <properties>. 

(139) This addendum in A., which is missing in H., is of practical importance, as lice can 
move from the lashes to the brows, as is well known. 
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[If <the patient> recovers!) that is fine: if not, put the following 
plaster on the lids. Prescription : one part each of finely dispersed 
mercury, Yemeni alum, red arsenic, saltpeter, salt, rock-oil. All these 
should be kneaded together with the addition of water. Place a plaster 
of this on the lids, but be careful not to let anything get into the eye. 


This would be harmful. | 


{Do not stop washing with the alum-solution until the roots of the 
lashes have become clean and healthy. This is all on the best kind of 


treatment for lice. 


Fifty Fourth Chapter 
Loss of Lashes (aati jtsu!) 


is divided into two <main> types. The first <main> type arises ei- 
ther from hot, corrosive matter, as is the case in the fox-disease: or be- 


cause of inadequate nutrition <of the hair> as in baldness. 


{A second <main> type exists. which in addition displays hardness, 


. rs « oh] ij 
redness and thickening at the lids‘'7"", 


Fifty Fifth Chapter 
The Treatment 


of the first two <sub> types is the same. The patient takes the fol- 
lowing pills: they are of benefit in loss of lashes, in fox-disease, and in 
baldness. Their prescription : take 1/2 a drachm turpeth <(sulphate of 


45; 
mercury)>, !/4 drachm blue balsam‘!4”? 


. 1/4 drachm Armenian stone. 


(140) A. alludes in the margin to a prescription made from mercury and oil. HL. lists “dust of 
live silver" for mercury: Arabic zaib: 1253) 

live silver” for mercury: Arabic zaibaq (35). 

The Continens (.¢ 9+) already recommended mercury ointment against lid lice (prepared 
fram quick silver). 

(141) This sentence in A.. but missing from H.. is indispensable, so we added this sentence 


from A.b. 1. Hl. 12 to make our original translation of H. more complete. 





H. dilio - thus bdellium. Cf. footnote 88. 





(142) A. mul ¢ 


Las), 
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3 drachms larch agaric, 1/2 drachm bitter herbs, {1 scruple of saffron, 
1/4 drachm naphtha <inflammable oil> salt, 1/8 drachm celery 
seeds''47).} 1/4 drachm each of tragacanth and scammony-resin. 
These ingredients are mixed, levigated, sieved, kneaded with rose wa- 
ter. Make pills out of it and dry them in the shade. They are taken in 
proper dosage. 


After voiding {prepare the following remedy and} place a com- 
44) 


press {on the tips of the lashes}. Prescription: take one drachm'! 
soot of voilets <orris-root [FCB]>, 1/2 drachm soot of sodium sili- 


5) one drachm each of soot of frankincense and white lead 


cate ‘14 
powder, and spurge milk 1/6 drachm. These ingredients should be 
mixed, levigated, sieved and then kneaded in water, in which chest- 
nuts have been softened. Make pellets, let dry in the shade and levi- 
gate them on a whetstone < when needed>. The patient must put some 
of this twice a day on those parts where hair has been lost. He should 


continue to do this for a long time. as it is effective. 


You should also not stop purging each day; this is of even more 
benefit. {This is all on the treatment of the first two <sub-> types of 
loss of lashes}. 

The treatment for the third’'*® type consists in bloodletting [at the 
vena cephalica], taking the previously mentioned pills and in the 
dressing of the site with the following collyrium, which is the best for 
making lost eye lashes regenerate. Take 10 drachms belliric <(from 
Belli, a Celto-Iberian tribe)> myrobalanes, levigate them well and 
knead with 5 drachms of voilet oil. Make a wick of this and ignite it. 
(143) This iscencdau lists three more ingredients in A. than in H. - and in a slightly differ- 
ent order as well. This prescription is not found in A.b. |. 

(144) H.: “parts”. 

(145) literally “smoke of glass". Ch A.b. L. p. 305. and the end of our chapter. 
<"Glasbecher-Russ" in German text> 

(146) H. writes "second type”, as the last sentence is missing. The second <main> type is 


meant, But this means the same in the end. 
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Invert a drinking glass over it, it should be a short one‘'47), so that the 
smoke can rise in it, until the wick has been completely consumed. 


48) and rub it in morn- 


Then collect this soot, store it in a cosmetic jar! 
ing and evening. Occasionally make compresses of it for the roots of 
the lashes. This will make the hair grow, abolish the redness and indu- 


ration and produce a luxuriant growth of lashes. {It is excellent!!4%), } 


‘ifty Sixth Chapter 
Aberrant Lashes <Distichiasis>"'™) 131) seid! 
arise after profuse eye inflammation''?!? and copious effusion of mat- 
ter into the eye. If this persists, the fluids become excessive. and this 
will cause aberrant lashes to grow. 

This disease is recognized by seeing aberrant lashes grow next to 
the line of natural lashes. You can see that they grow erratically and 
not in a straight line. Whoever is affected by this disease will have a 
lot of pain from the pricking of the lashes''!*’. He will not derive any 
enjoyment from life because of the pain''>?) from this pricking. 


Fifty Seventh Chapter 


Treatment 


is only possible surgically : the procedure called fore-shortening 
<'93%) ( Arabic: Tashmeer acs )>becomes necessary. { But the fore- 





(147) H.: “it should remain inverted until...” 

(148) H.: “glass container” 

(149) ‘Ammar’ scorns the use of mouse and goat excrement (A.b. [. If, 12). 

(150) H.: [Only one type exists.] 

(151) H.: [and negligence in its treatment.] 

(152) H.: fhe does not sleep] 

(153) likewise A.b. L UH, 10: ‘Ammiar's description is more to the point. 

(153a)<German "Schurzung": to tuck. Lid margin rotation by tucking and then excising lid 
layers anterior to the farsus: a variation of blepharoplasty. [WIR I> 
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shortening must not be done in a different way from the method I shall 


. (154) 
now describe!) 


Lay the patient on his back in front of you. Then evert the upper lid 
| with the <aberrant> lash‘ ede make a large incision from one canthus 
to the other next to (behind) the lash line. You then wipe the blood 
off. Then mark the outside of the lid with ink with a mark resembling 
a myrtle leaf. Then place a hook at one end of the area you have 
marked out, a second <hook> in the middle and a third <hook> at the 
other end of it. Then gather up all the three hooks together in your left 
hand, lay them parallel and excise the superfluous skin you are hold- 
ing by your hooks. Put some cotton on the eye until the blood has 


dried. 


You must keep a needle with a [ red silk] thread ready‘ 19S) Then 
start suturing with a continuous suture from one canthus to the other. 
Once you have finished and after you have sprinkled the wound with 
sarcocolla and dragon's blood, lay a piece of paper of the same size 
onto it. {Do not remove the adherent <paper>, until after healing has 
occurred. } Then lead the patient away to take a bath. With God's help, 


no other treatment is necessary. 


(154) H. here also lists a discussion on medical treatment, which is contradictory to the words 
immediately preceding, and also contains a factual error. It thus has to be considered as an in- 
sertion. [But prior <to this> we will discuss medicines which inhibit growth <of aberrant 
ashes>. <The following prescription> belongs to these : take arsenic . the red ointment 
<(disulfide of arsenic)>, knead it with the juice of fresh henbane and put a compress with it 
on the site where the <aberran> lashes are growing. Apply this each time after plucking the 
ash out. You will observe that each time it becomes thinner until it ceases to appear. After 
plucking, spread frog's blood on it three times, it then will not grow any more. Subsequently , 
ake the shoot of a fresh grapevine .. . (hiatus in text)... .pluck the lash out and spread the 
iquid on this spot. Perform this for seven subsequent days. This is excellent. However. if 
many <aberrant> lashes were present, and this remedy does not help. then the fore-shortening 





procedure must be carried out urgently. There are three types which [ will now mention. The 
first type consists in cutting and suturing, the second < is tucking> with the tube, the third in 
<application of S‘caustics. | will start with cutting and suturing and explain :} 


(155) A. is slightly shorter and less clear here. The text of H. is impeccable. 
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iy & 14 . i 
{ This is all on the treatment of aberrant lashes‘ Sa 





[The second type of fore-shortening is performed with the tube. It 
consists of the following: take two small tubes and arrange them ac- 
cording to the size of the lid; they should in fact be slightly larger 
<than the lid>. With God's help, their properties will soon be de- 
scribed in more detail. Now tie one end of the two tubes together. 
With them, seize as much of the <skin of the> lids as you wish to cut 
off and introduce it in between the two tubes. Now tie the other end of 
the two tubes together with a strong string as well. Leave it in posi- 
tion until the superfluous part <of the lid skin> falls off. The excessive 
< skin> being deprived of nutrition dies and falls off. This type of 
fore-shortening procedure does not leave a scar. No other additional 


treatment is needed. 


The third type of fore-shortening is done with caustics. It consists 
of the following : take one part caustic lime, one part lye, called soap, 
one part carbonate of soda. This is levigated, kneaded with lye water 
and stored away. When you want to perform this operation, order the 
patient ot lie down in front of you. Then take some of the caustic on 
the tip of a make-up pencil <(probe; Arabic: meel ( Le) > and place 
it onto the part to be removed. Do this in the shape of a myrtle leaf. In 
applying this treatment to the lid, be careful that nothing falls into the 


eye. This could destroy the eye. 


Once applied, leave it in place for one hour. Then wipe it off and 
examine the area. If you observe that it has turned black and is burned, 
that is fine. If not, repeat the treatment a second and, if necessary, a 


third time. If the skin has a scab on it, spread oil over this area, let the 


(156) This proves that this chapter, that now follows in H.. is an insertion. A confirmation 
<for this feeling> is found in the closing words of this addendum : “This is the explanatory 
addendum | wanted to make. “Four types of fore-shortening are. by the way, described while 
the previous insertion (footnote 154) only contained three. so this insertion has probably been 
added to over the course of time. Cf A.b. 1, H, 10. which may well have been the source for 


the extentions of the next. 
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patient go to the bath and irrigate the spot until the altered piece of 
skin comes away and the area stays red and freed from burnt tissue. 
Then treat it with white lead ointment''>” until it has completely 
healed. If the lid subsequently shrinks, use relaxing remedies like plas- 
ter of Diachylon. If ectropion occurs, turn the lid back again. 


A fourth type of surgical procedure is also performed if there are 
only a few aberrant lashes, two or three or at most five. Hold a fine 
needle ready threaded with one of the finest hair <from a woman's 
head>. After doubling it, tie a knot in this hair about one fingerbreath 
above the needle. Subsequently make another knot at the same dis- 
tance above the first. Then have the patient lie down in front of you, 
evert the lid, insert the needle into the root of the aberrant lash, and 
extract it with the natural < woman’s> hair. Then grasp the aberrant 
lash with the instrument called the raven's‘'*®) beak forceps, insert it 
into the loop made out of <woman's> hair and pull the needle out- 
wards. If the offending lash is drawn out on the first attempt with the 
loop, that is fine: if not, repeat this a second time, until it comes out. 
Repeat this with all aberrant lashes. until you have removed them all 
by means of the natural <woman's> hair. Then join one lash on to the 
other with gum, mastic or resin and leave it in place for 10 days. The 
tissue will then have closed up and no recurrence will take place. 


This is the treatment of aberrant lashes in complete fashion. 


I will now give some illustrations of instruments used in the treat- 
ment of aberrant lashes. These are the scissors, hooks and tubes and 
the template for the shape of the myrtle leaf excision cut from the lid. 
These instruments should be shaped as follows and should be made of 
Indian iron, lightly curved and perfectl;y shaped, so that they do not 
twist before the excision has been made from the lid. 


(157) according to A.b. I, p. 86. - H. describes “Fourth” or "Spring -" oint- 


ment: obviously misspelt. 


(1S8) paft. (cue) Ch Alb. 1 TL, 40 and the accompanying illustration 24 in 


the table of <surgical> instruments by Khalifah in the margin. 
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Illustration of the scissors: these should also be made of Indian iron 
and should be made in such a way that, if the total measures 10 parts, 
nine parts should be handle and one part tip“ ») Its cutting action thus 
will become superbly easy but the body and ends of the tubes(!60) 
should be of this type and shape. They should have notches at both 


ends so that the knot can engage in them 6, 


This is the explanatory remark I wanted to make. 


The discussion on treatment of aberrant lashes is <herewith> ended. ] 


Fifty Eighth Chapter 
Trichiasis’™ J4ad) psi! 


You do not see the lashes in a straight line, but rather turned in to- 
wards the eye!!®9), As a consequence < the patient> suffers from red- 
ness and irritation, sometimes also pannus. The cause of these misfor- 
tunes is the {turned in} lash, which scratches the eye {whenever the 


Pee " . . } 
lid moves}. Thus do the aforementioned occurrences arise). 


Fifty Ninth Chapter 
The Treatment) 


is like the one for aberrant lashes, that is the fore-shortening proce- 
dure, except that nothing has to be cut from the lid. However, follow- 


(159) The scissors have different <size> proportions according to Khalifah (IH. | to 3). 
(160) However Khalifah illustrates them (in ill, 31) slightly differently. Their 
notches are seen in ill. 42 of Ab Al-Qasim’'s “Surgery”. The anonymous 
Arabic codex Escorialens. No. 876 fol. 66v has an illustration of two small 
perforated “splints” for tying up <the tissue and cutting it off>. 

(161) The myrtile leaf is not discussed here. It was probably illustrated in the 


original text for H. 





(162) H.: [Only one type exists. It consists of the following. | 

(163) H.: “The lashes, which are straight in their natural state, are now turned inward to- 
wards the eye and scratch the globe, which gives rise to distress and great pain.” 

(164) Ab. TH, El. likewise. 

(165) H. insists in making the turned-in lash adhere to the skin of the lid by using substances 


possessing stability and stickiness. like mucilage, resin, mastic, egg yolk etc. If the lash is re- 
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ing the fore-shortening white collyrium has to be embrocated for a few 
days, until the redness has disappeared from the eye. 


{| This is all on the treatment of trichiasis"! } 


Sixtieth Chapter 
The Hordeolum®” § suc! 


resembles in its shape a‘! 


<natural> grain of barley. It forms be- 
tween the lashes and sometimes in their vicinity. It derives from black 
bile-like matter, which seeps into the lid {at this point}, and is re- 
tained there and clots. [Sometimes it forms from abundant blood, 


é ere é : ; 169) 
which is likewise retained at this spot'!®”?, 


Sixty First Chapter 


The Treatment!” 


Spread white wax combined with {the oil of} peeled sesame on the 
area. If the <hordeolum> does not disperse, levigate a little bit of sa- 
gapenum-resin with vinegar and put that on the area. With God's help, 
this remedy is also effective against the formation of calculus in the 
lid. {This is all on the treatment of hordeolum'!”!).} 


moved in toto, it will grow straight afterwards. If this treatment does not yield success, then 
the treatment for aberrant lashes should be used. 

(166) This further addendum to A., also found at the close of the following chapter, 
{"Bloodletting is also effective in the early stages of the disease"} is probably not by 
‘Ammar, who regularly placed such remarks at the beginning, but not at the close of a chapter 
on treatment. 

(167) Likewise A.b. L IE, 9. -H. [This too has only one form. It is a knot and}. 

(168) H. [oblong] 

(169) A. has the first half of the sentence in the margin. 

(170) H. [of this disease consists of getting rid of the causative matter by using an appropriate 
procedure. Thereafter] 

(171) A. [Bloodletting is also effective early in the disease.} Cf. footnote 166. - “Ammar is 
briefer and plainer in the local treatment of hordeolum as compared to A. b. L and scorns the 
use Of such things as embrocation with flies, which has, by the way. already been mentioned 
by Galen, Aétios and Paulos. 
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Sixty Second Chapter 
On Lid Margin Crusting™”) dau} 


You can see something resembling fine bran between the roots of 
the lashes. Sometimes the area becomes ulcerated and takes up mate- 
rial, but subsequently heals again quickly. If the diseased parts are 
white, it has been caused by moldy mucus. If the color is dark, then it 
arose from the fluids spoiling in the stomach, their fumes rising to the 


head and being driven by nature to the lids. 


Sixty Third Chapter 
Treatment 


Every day give the patient one drachm of bitter herbs {on an empty 

stomach}. He should not eat before noon. His diet should consist of 
; ; 

asparagus'!”: ’ He should take the bitter herbs regularly every other 


174) 


day’ for ten days, if he can tolerate it. 


[Prescription of the holy bitter herbs, composed by Galen!” to 


cleanse the head and stomach from any excess of mucus and blood. It 
is praised more highly than the ordinary bitter herbs and cleanses bet- 
ter and more strongly with regard to discharge. Take saffron and In- 
dian spikenard, blossoms of violets, Roman wormwood, blossoms of 
reed, shells of woody cassia <(senna leaves)>, hazelwort <(asarum eu- 
ropaeum)>, mastic, balsam, calamus and cinnamon, one part each; as 
much aloe and brown sugar as all the other ingredients combined. 
Levigate all and sieve through silk. Store the powder in a bottle. 
<This medication> should be taken in two divided doses. 

(172) Likewise A. b. L. HL. 26. -H. [This disease likewise has only one type. It consists of 
the following] 

(173) H. [ispir relates to aspir. i.e. white lead. This <asparagus>has a mucoid flavor.| This is 
not <written by ‘Ammnnar. 

(174) A. [gibban Le = every other day - (as in fever, or as camels drink). - bedillug. 


(175) Cf. Galen, Art of Healing (Heilkunst), VII, chapter 11 (vol. X. p. 515): also vol. XT, 
p. 136 and 158. This paragraph is identified as a later addendum by its content and form. 
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If the patient wants to take medication on a continuous basis, knead 
the medicines with chicory water and make pills of it. The patient 


should take one drachm of it in hot water at bedtime. 


If he only takes the <medications> intermittently, add one part of 
ammoniacum, a rubber resin, to above prescription: take two drachms 
of it, knead with fennel water and prepare pills of it. The patient 


should take this in appropriate doses. 


If, however, the patient taking this medication is rich in fluids, then 
add further tamarinds to above prescription with scammony-resin, and 
pulp of bitter apples, agaric and white turpeth, one part each : <the pa- 
tient should take it> in a new reed, having an opening at both ends. 
Aloe should have the same weight as all <the other ingredients>. It 
should be taken in two divided doses. If the patient has taken the bitter 
herbs, | he may then take the following pills as well. Their prescrip- 
tion!’ : one drachm bitter herbs, 1/2 drachms each of Armenian clay, 
lapis lazuli, tragacanth, one drachm yellow myrobalanes, 1/4 drachm 
scammony-resin. Levigate all and knead with rose water. The patient 
should take it as tolerated. He should also take baths regularly. Also 
put compresses with ginger, white lead and oil of roses on the roots of 


the lashes. 


<The patient> should give up foods producing the secretion of 


black bile, and things which change quickly and easily in the stomach. 


This concludes the diseases of the lids, including lid margin crust- 


ing. { Diseases of the medial canthus now follow in proper sequence. 


(176) This prescription is noted in A. , at least in the margin. 
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Diseases of the Medial Canthus ($Ui (21 _,0/) 
namely lacrimal fistula, tumefaction of the caruncle and epiphora. } 
Sixty Fourth chapter 
Tumefaction of the Lacrimal Sac!” J wu! 


This is the protrusion of a lump between the {larger <medial>} 
canthus and the nose. In most cases this prominence opens towards the 
medial canthus. If you press on this site, pus emerges from the interior 
of the eye <i.e. probably the puncta>. 


If you neglect this <disease>, a fistula occurs and damages the 
bone. Sometimes the tearing comes from the nostrils, through the ca- 
nal‘'’®) which is found between the eye and the nose. Sometimes the 


« » . a * © 
<liquid> exudes under the skin of the lid''””, 


Sixty Fifth Chapter 
Treatment®®, 


If you find the lump pointing outward, incise it and clean out the 
putrid tissue contained in it. If you find the bone already affected, 
scrape it and fill the site with a dough kneaded with the sap of figs. 
Leave this in place until recovery, for you will not need anything else 
then. 


If, however, <the abscess> has already broken through <the skin> 
without incision, and you would like to know whether or not the bone 
has already been eaten into, take the following piece of lint {and put it 
into site; it acts as if it is cutting}. Its prescription: take Iraqi verdigris 
{and antimony, one part each, 1/2 a part gum}, one part roasted salt , 


1/2 a part salt of ammonia. Dissolve it in rue extract until the ingre- 


(177) H. [has only one type.] 
(178} literally “hole” 
(179) Similar in A.b. LH, 24. 


BALE ss : : ; ; : brs . 
(180)"Ammiar is wonderfully simple here. He rejects all the concoctions <of ointment-like 
medications> we find among the Greeks and Arabs. - The milk-sap of figs contains a peptino- 
genic enzyme called Cravin. Drag. p. 172. 


- Amniar does not list trephanation. Pouring molten lead in is only found in H. 
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dients'!® 


') can be kneaded. Then take a piece of lint of medium size 


and cut it to a pointed tip <and soak it with the kneaded medicame- 
nts>. When you now proceed to using the same, thrust the piece of lint 
in firmly until it reaches the putrid tissue and leave it there for two 
days. Affix a compress soaked in oil of roses over it. Once you re- 
move the <piece of lint> and find the site clean, then treat this with a 
remedy which will encourage the growth of new tissue and dry it up 
until the wound is closed. However, if the bone has already become 
infected, there is no remedy other than exposure and cautery. 


Description of the proper way to carry out exposure and cautery. If 
you want to cauterize the fistula, lay the patient on his back and insert 
the probe into the wound'*?? until you detect the bone. Then push the 
instrument with more force’'®*) than when first introducing it, until the 
area has been exposed. Once you have probed, leave the probe in 


re) cautery irons of the size of the probe 


place. You must have two!‘ 
waiting red hot in the fire. Once you want to cauterize, put a large 
compress that has been steeped in cold water and oil of roses on the 
eye. Then remove the probe and immediately take a cautery iron <out 
of the fire> and replace the probe with it. As this cools, take the sec- 
ond <cautery iron> and if necessay' ee) apply both cautery irons again 
- three times, until smoke escapes form the nose. Then order the pa- 
tient to block''*® his nose and then blow it. If air then issues from the 


(181) Thus in H.; A. writes “ the verdigris". If the latter version is adopted, then the 
{antimony} has to be removed as an addendum to the text. Salt is easily dissolved, but anti- 
mony is insoluble. 

(182) H. reveals an easily recognized addendum : not a single word of the sentence in A. is 
altered, but the addendum has been inserted skillfully. In H. [the illustration <of the probe> is 
as follows : it is made of red copper, and its size and shape are as illustrated in the margin. 
Its tail end should be of like length and thickness. Its tip should be pointed : now introduce it 
gradually. } 

(183) Thus in H.: A. however “with mild push" 
(184) H. “several” 

(185) H. “to use a third, then use that too.” 


(186) <and to close his mouth> one would expect, as the experiment would 
then be more comfortable. 
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medial cantus through the exposed area, that is fine. If this does not 





happen, then repeat exposure and cautery until the <breath> escapes to 
the other (upper) side. {This, at the end of cauterization, is your indi- 


cation of whether or not <you> have pierced through <to the nose>}. 


Then place a hard piece of lint, that has been dipped in old oil, cor- 
responding to the size of the wound, on the area. <Leave the same> 
until the cautery site becomes moldy. Thereafter treat it with ointme- 
nts until complete recovery. If swelling and inflammation occurs fol- 
lowing cautery, then purge the patient with plum decoction and per- 


form bloodletting at the vena cephalica. 


{ This is‘'8” all on the treatment of the lacrimal fistula. This is the 


most reliable <treatment> available; nothing else is needed. } 


Sixty Sixth Chapter 


Tumefaction of the Caruncle'!®®) sau! 


eet a ; 9). F 3 : re : 
This is an increase!®” in tissue in the medial canthus. This disease 


is accopanied by redness, pain and prominence of vessels. 


(187) H. quotes another procedure which, according to the initial words and final words of A.. 
is probably not from‘Ammar's Muntakhab. [There still is another form of cautery. It consists 
of opening the fistula with a small knife, introducing the <pointed> end of a cone-shaped in- 
strument through the opening. The instrument looks as follows : in order to be light it should 
be made from copper. with a thin end to allow it to penetrate into the fistula. There keep it in 
place, Lead is then heated until it becomes a molten liquid and is then poured into the funnel. 
Keep <the funnel> firmly in your hand until the lead has cooled. The fistula is thus cauterized: 
cut off whatever remains of the interlaced tissue. Then proceed with treatment according to 
the preceding prescriptions until recovery. 

This much on the fistula and dacryocystitis, with the help of God, the successful physician! 
(188) H. 


‘garad [1.e. grandula <grain of hail [FCB]>". It has only one type.} “Ammar “gudda”, 
like Ab. I 


. Sa. 


(189) A. erroneously “matter” m the text, but correct in the margin. 
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Sixty Seventh Chapter 


Treatment)” 


of this disease is by surgery!” ae following bloodletting and purg- 
ing, by the way. 


The physician performing this procedure must be skillful, keen- 
sighted and experienced in surgery: otherwise he could commit surgi- 
cal errors and cause another disease. 


You have to elevate the tumefaction of the caruncle with a small 
hook. Then excise'®”) the soft tissue with a broad knife and the scis- 
sors mentioned under the procedure of fore-shortening. Beware of 
making too wide an incision, and thereby removing part of the normal 
caruncle as this would produce epiphora for which we have no cure. 
However, if any part of the tumefaction of the caruncle remains, the 
diseased condition will recur. 


Following the excision chew some salt and caraway seeds and 
instill some of it into the <surgical> site. Then beat egg yolk with rose 
oil and instill [ into the eye]. Patch for two days and change <the 
dressing> morning and evening. Then embrocate the eye with desic- 
cating collyria until the area has healed. Do not neglect'!??’ anything 
{as sometimes the disease recurs}. Then embrocate with the following 


. au! . . “ 2 
collyrium'! a Prescription : take four large drachms fresh roses 
(without calyx), two drachms of saffron, one drachm of gum arabic. 


These ingredients are mixed, levigated, kneaded with rose water: 


(190) H.: [As long as these are small, treatment consists of the application of the green and 
the red pungent collyrium. Also, dissolve a small amount of Yemeni alum in vinegar and pour 
some of it onto the tumefaction of the caruncle. Likewise apply lye. These remedies should 
be levigated, poured into the eye and put on to the tumefaction of the caruncle. Repeat this 
for several consecutive days. It is fine if it melts and disappears. If not, so treat it] 

(191)This surgical procedure is missing in A. bf. 

(192)H. is clear: A. is not quite <clear>, but seems to be saying the same thing. 

1O3H. [of the customary |. 


1941. “collyrium of roses”. 
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make pillets of it, dry them in the shade, grind on a whetstone'!?> and 








use to embrocate morning and evening. This is a useful remedy also 


effective against canthal burns. 


{This is all on the surgical and medical treatment of the carun- 


cle!) 4 


Sixty Eighth Chapter 
Epiphora™?”) 3.0 


This is continuous tearing <of the eye> in consequence of absence 
of the caruncle situated in the medial canthus. {If this caruncle is de- 
fective,} the end of the canal between the eye and the nose will open 
up, so that fluid can no longer be prevented from flowing back into the 


eye. 


This occurs when a physician has been too radical in the excision 
of a pterygium or in the application of mordant medication when treat- 
ing trachoma [and pannus]. 


_ ; F 92} 3 

Sometimes tearing also occurs spontaneously''”®’. There is a canal 
i . GQ) ~ 

between each eye and the corresponding nasal cavity’ 199) ‘Tf the carun- 

cle in the medial canthus is normal, it prevents secretions from flow- 


ing into the eye and transports them back into the nose and from the 


(195) H. [from the country of Manschal]. Cf. footnote 68. 

(196) In A. an addendum missing in H. follows here, which probably does not originate from 
rg ~ : . ree 5 : oe 
Ammar. [If you need a more powerful desiccation agent, treat with the following prescription 
: take 5 drachms iron ore, the same amount gum arabic and colcothar <(iron peroxide)>, 1 1/ 
2 drachms roasted copper. one drachm each of saffron, Yemeni gum and opium. Combine 
these ingredients, levigate them, sieve through silk, knead with wine and prepare a collyrium 
of it, like lentils. Pulverize <one> of them when needed on a whetstone and embrocate the 
operated area with this. } 

(197) H. “hazzalah" [has one type]. A. “sayalan", - as in A.b. L. I, 36. ‘Ammar's descrip- 
tion is more accurate. 

(198) H. [by vessels and pathways which are situated on the outside of the skull. The situa- 
tion is as follows}. 


(199) H. [there is a canal from the nasal cavity to the mouth as well]. 
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nose into the mouth. However, if this caruncle is defective, it does not 
prevent the secretion from proceeding into the eye: the eye is then 


continuously watering. 


Sixty Ninth Chapter 
<Treatment> 


The most reliable medications of use in this disease are astringent 
and desiccating ones. Prescription of a collyrium against [continuous] 
watering: take kernels of black myrobalanes, roast them until they can 
be ground; take one part of this and equal parts of emblic <(fruit of 
Emblica officinalis)> and gall-nuts. Levigate all, sieve through silk 
and levigate once again following sieving. Store in a [glass] container 
and use to embrocate. This is excellent. { Persevere. } 

Another collyrium against persistent tearing: take equal parts of 
iron ore, ash of zinc, flint stone and roasted copper; 1/2 a part each of 
corals and pearls, 1/4 part each of collyrium of celandine and aloe. 
Mix these ingredients, levigate them, sieve through silk, store and use 
when needed. This is a very effective. {This is all on the surgical and 


medical treatment of the canthi. } 


Seventieth Chapter 
Diseases of the Conjunctiva descdl! 421 p<! 
follow. [There are eight’? of them]: pannus, pterygium, subcon- 


junctival hemorrhage, chemosis, induration, itching, phlyctenulae and 


conjunctivitis. (1) 


(200) A. b. I. CI, 37) lists 13. In addition there are : watering, dirty ulcer, exuberant flesh, 


mulberry, separation of the connections. 
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Seventy First Chapter 
Pannus™) ui 





is divided into two types. The first kind arises from vessels inside 
the skull; the second kind from vessels outside the skull. I will now 


explain the differences between these two. 


Redness of vessels which can be observed on the cornea like a 
cloud covering it. It has been handed down as a sign for the type aris- 


ing via the pathways?” 


from the inside of the skull. Stinging and 
sneezing, both persistent, {loss of lashes} and palpitations in the or- 
bit?) are associated with it. Anyone affected cannot look into the sun 
or at a bright candle. {Treatment of this type is difficult; as God wills 


it, I will soon describe it without delay. } 


The second kind arising from vessels outside <the skull> presents 
the following sign: the patient feels heat in the eyebrows and redness 
in the cheeks. Sometimes the vessels in the temples pulsate. Those 
vessels situated above the cornea and conjunctiva become congested. 
In this type a meshwork of large and small vessels can be seen above 
the cornea and conjunctiva. The eye itself looks like a blood clot?”, 
Sometimes, if <the disease> is longstanding, tissue'*") grows <over 
the eye>, and the patient will then see but little. If he moves towards 
the light?) he cannot open his eyes and does not recognize anything. 
When facing the sun, tears gush from his eyes copiously. {This is the 


description of the second type of pannus. } 


(201}CE A.b. 1. TL 45. The name "sabal" is also explained there. 
(202) In A. in the margin, but in the same handwriting. 

(203) H. [and in the forehead and widening of the lids] 

(204) The thick pannus is precisely described. 

(205) In A. only in the margin. 


(206) A. "sun": above it is written “light’. 
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It is the physician's duty to pay attention to the signs just mentioned 
so that he can differentiate between the two types. Otherwise he will 
not be able to treat them, for he who does not know about diseases and 
their causes, will not be able to understand their treatment either. 


Seventy Second Chapter 
The Treatment 


of the first kind arising inside the skull takes a very long time. Be- 
ware of considering surgery on this type {for the eye would then be 
destroyed?” Treatment of this type should rather consist of the fol- 
lowing. } 


Take care to withdraw fluids {downward} with laxatives, a power- 


208) drawing fluids downward, by bloodletting at 


ful enema, by gargles 
the vena saphena (-,sLeS!4,) J!) and by embrocating the eye with 


wine collyrium. 


Do not become impatient, but persevere with the treatment men- 
tioned. For <patients> affected by this disease there is no treatment 
other than the one mentioned. This just happens to be a very severe 


i 906 
disease(2’. 


The treatment of the second type arising from the outer parts of the 

) + : < 7 ead cae 
skull@!), is by surgical and conservative means. It is the physician's 
duty to purge the patient's body before contemplating surgery. 


Qi 


Description of collecting pannus. 


Prior to surgery the patient has to be purified by bloodletting and 


(207) Quite correct. The description of the first type matches keratitis due to systemic diseas- 
es [FCB] etc. <("Konstitutionelle Hornhautentzundung” in the German text.)> 

(208) A. ghargharah oe ©, H. irurim. 

(209) ‘Ammar is also superior to A. b. I. Tf, 45 and JS. (chapter II, 19) in prognosis. 


(210) H. is slightly different : “is <initially> the same as for the first type. However, if the 
<disease> is protracted, its treatment should be surgical”. 


11) A. lagt 4) .H. igitah. Cf. A.b. 1. p. 164, note 14. 
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purging, using the pills already mentioned, until you are sure that the 
matter will not continue being discharged following the surgical treat- 
ment. If an agonizing headache is associated with it, then perform 
bloodletting at both temporal vessels which cause the watering. Cut 
them in several places. This treament quietens the headache?!” down. 
Then collect the pannus from the <patient's eye {exactly} according 


to the following method?!) 


{The collection of pannus} 


Lay the patient on his back. The physician sits opposite to the eye 
to be operated for pannus. Order your assistant to open the eye for 
you. This <assistant> should sit opposite to you. He should have 
[good vision and] be experienced in opening <eyes>. Sometimes the 
lid everts and hinders your work. After opening the eye start by affix- 
ing two hooks into the pannus from above and two from below, one 
from the medial canthus and one from the lateral canthus. 


Altogether there should be six hooks’?!*), Hold them in your left 
hand. 


215) 


The scissors (miqass)' used for incising: the pannus should have 


(212) H. [and safeguards the patient against accidents]. 

(213) No trace of this surgical procedure can be found in the Greek literature. 
(214) H. [in the following way. - This is a picture of the pannus and the hooks 
you use to remove it.) The illustration of the hooks has been handed down to us 
by Khalifah (ill. 6); likewise < the illustration> of three kinds of scissors (ill. 1 


~3) C1. migass wate 22. miqrad | as: 3. Kaz LS ). Khalifah mentions 





that No. 2 and No. 3 are used to dissect pannus. 


In Abu Al-Qasim (in ill. 45 and 46) a simple and a double hook and (in 

Hl. 41 = 47) a pair of scissors are illustrated for this operation. The 

scissors are identical to the second pair in Khalifah. 

(215) A. writes miqass here, in the following two passages miqrad, in 

the fourth again miqass. The first pair of scissors is rounded at the tip, 

the second is more pointed. Possibly the instrument should be changed 

here. This would be justified from the surgical standpoint. On the other hand the two names 
for the cataract needle, mihatt cs and miqdah ><.is , which do really mean two different 
forms of the instrument, are often used interchangeably without any detectable reason within 
a short passage in the same text in Arabic manuscripts. -Also cf. A.b. 1. p. 166. 
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(216) (217). 


a blunt tip, so that the conjunctiva is not incised‘ 


Start with the incision at the lateral canthus. Once any part of the 
pannus has opened, introduce the cataract needle (mihatt) between the 
pannus and conjunctiva and dissect the pannus from the conjunctiva - 
both above and below. Once you have done this, excise it with the 
<fine> pair of scissors (miqrad). Your hand should proceed carefully; 
do not approach the corneal limbus until you have finished above and 
below'?!®), While <doing> all this, do not release the hooks from your 
left hand. Eventually excise the tissue around the cornea with the tip 
of the <fine> scissors (migrad)'*!”), {Be really gentle until you reach 
the medial canthus: there excise with the tip of the <rounded> scissors 
(miqas)}. Do not proceed beyond the <limbus>; otherwise another 
disease could arise. You see that in this way the pannus is removed in 


ee Min ies EC 20) 
one ring-shaped piece : 


The patient can be assured that it will not recur, and the physician 
can rely on this treatment. 


Following this surgery, chew caraway seeds and some salt and in- 
sill <the juice> into the eye: three times at the time of collecting 
<pannus>. [Afterwards beat egg-yolk with oil of violets and instill it 
into the eye'°*!).] Order the patient not to keep his eye still, but to keep 
on moving it in order to prevent symblepharon. 


Continue to use salt and caraway seeds, egg yolk and oil of violets 
twice a day for three days. After the third day sprinkle some white 


y {eee} ‘ : " 
powder on the eye for three more days [morning and evening]. 


(216) The Arabs have the wrong idea that the pannus lies on the conjunctiva, whereas in fact 
it Hes within it and is the degenerated conjunctiva itself. Cf. A.b. Lh. p. 165. 

(217) H. [and it should be broad at the sides. and have a fine pointed tip as shown in the ac- 
companying illustration]. 

(218) This is the peripheral incision of the bulbar conjunctiva. 

(219) This is the second incision of the bulbar conjunctiva close to the limbus. 

(220) CF. A.b. L. p. 165 

(221) This addendum in H. is required by the subsequent text. 

(222) H. [This is the iHlustration of the scissors. |} 
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See A nr te 
Prescription: take one part each of glistening sarcocolla, refined sug- 
ar'°?24) and starch flour, 1/2 a part of meerschaum<(222»)s, | /4 part of 
saffron, 1/6 part of aloe. Mix these ingredients, levigate, sieve 
{through silk}; sprinkle into the eye from which the pannus has been 
removed. 

On the seventh day after the powder has been sprinkled in the pa- 
tient should take a bath. After the bath, embrocate him with the ired] 
red] collyrium'?>): take 10 drachms of 





collyrium. Prescription of the 
iron ore levigated [on marble], 10 drachms of gum arabic, 5 drachms 
roasted vitriol, 2 drachms each of verdigris, alum, ammonium salt, 
saffron and opium. The medicaments are combined, finely levigated, 
sieved and kneaded with wine. Make pellets and dry them in the 
shade. Grind some of this on a whetstone <adding some water>, until 
it becomes thick. Rub three probesful into the eye morning and even- 
ing. Leaving some time between two (probe) applications to increase 


efficacy. 


Order the patient to take a bath every three days, and embrocate 
the eye after taking the baths. He will then be nearing recovery. 


Once 50 days have passed, persistently apply the following collyri- 
um [called the collyrium of ten ingredients} <to the patient>. { For the 
invigoration of the eye and preservation of its health depend on it.} 
Prescription : take 5 drachms iron ore, as much green ash of zinc, 3 
drachms each of antimony from Isfahan and flint stone, 2 drachms 
gold colored calamine, | drachm extract of briar, | drachm roasted 
copper, I/2 a drachm each of pearls, corals and coral roots. These in- 
gredients are combined, levigated, sieved [through silk], and placed in 


a [glass] container. Then continuously embrocate {if God wills it helps 


(222a) A. s. nabat. ul So. -H. writes Sugar-candy. 
(222b)}<hydrated magnesium silicate [IK Wf> 
(223) Similar in A.b. 1. p. 59. H. gives two small variations in this prescription : the num- 


ber is missing next to "gum", and “{ drachm each" is written at the end. 
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anybody who is embrocated with it. It is marvelous. 


This is all on both types of pannus and their most reliable treat- 
ment}. 


Seventy third Chapter 
The Pterygium 5 ai! 


is a tendon-like growth connected to the conjunctiva and usually 
arising in the medial canthus. In some people it may arise from the lat- 
eral canthus, but rarely. {The treatment is the same <in both cases>. } 
Sometimes it spreads beyond the conjunctiva right to the cornea and 
sometimes as far as the pupil, and even covers it. Occasionally two 


pterygia are present, arising from the two canthi and joining up with 
4) 


a 
each other“ 


As long as the pterygium is thin, you have to remove it by mordant 
medication ss\L1 4 55'Vi and eradicate it. Once it has become thick and 
hard, there is only one solution left - surgery. 


Seventy Fourth Chapter 
Treatment of Pterygium?*>’. 


Following bloodletting and purging the patient should lie on his 

back. The assistant, who is opening the eye of your patient, should sit 

“yyy L996) ne oe « - 

next to the afflicted@*°) eye. The physician should sit opposite to the 
(224) Similar A.b. EW, 41, 


(225) H. [consists of bloodletting at the vena cephalica and of embrocation of the eye with 
the green ointment and pungent. red ointment. The following eye powder is... <the genuine 
remedy> for this disease. Take | part of the roasted salt, | part each of rock salt and mastic. 
1/2 a part of Yemeni alum, levigate all this, sieve through silk and sprinkle onto the ptery- 
gium. The latter will become completely eradicated. If licorice is applied. it will heal without 
stinging. If this suffices and makes it dwindle away, that is fine. If not, treatment should be 
by surgery in the following way. Description of the surgical procedure for pterygium.] At... 
Iwo words seem to be missing, which we have restored accordingly. 

(226) A. writes “next to the healthy eye. As“... the writer left out the words between “eye” 
and “eye” here - a readily comprehendible oversight. The text of H. which we are following, 
is the only surgically possible one. as the operated eye has to look (temporally) towards the 
lateral canthus, in order to have the (nasal) pterygium operated on towards the medial canthus. 
The positioning of physician and assistant by ‘Ammar is strange. 
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healthy eye. It is impossible to perform the surgery in any way other 





than as described by us. When the assistant opens the eye, he should 
ask the patient to look towards the lateral canthus'°?”’. Then insert one 
hook into the broad part of the pterygium and another into the longer 


part of it. The hooks should be different'?**). 


Once you have placed both hooks into position, start very slowly 
peeling <the pterygium> off from the cornea with a cataract needle 
(mihatt c¢«) which is very sharp at the point. Once you have reached 


(229) 


the conjunctiva, then cut with the scissors (migass) a, 


Be very careful to proceed slowly and not to overdo the excision, 
especially if the pterygium is situated in the medial canthus, as this 
could cause another disease. But if the pterygium is located in the lat- 
eral canthus, go on excising all the way to the end of it. 


Once you have completed surgery, chew some salt and caraway 
seeds and instill [the juice] into the eye until the bleeding stops. Then 
instill egg yolk with oil of violets and treat the patient in this way 
morning and evening for three days. During this time <the patient> 
should not keep his eye still, but should move the same right and left 


in order to prevent symblepharon. Then sprinkle the powder de- 
(230 
d 


signe ’ for pannus patients into the eye for three days in accor- 
dance with the directions gives. Then embrocate with the collyrium 


used for pannus, already mentioned by me under that disease. 


{The treatment of pannus and pterygium is in fact one and the 


same. This is all on the treatment of pterygium.}[The cure is by God. | 


(227) A. “aide”. Essentially the same. 

(228) Cf. footnote 214. - H. [distributed in this way.] 

(229) Cf. footnote 214. The text of H. is longer [now excise with a broad tipped scalpel 
what is <on the cornea>, until you have reached the canthus. Then cut very slowly with the 
tips of the scissors used for surgery of pannus. Be careful]. Surgically, both are possible. 
The directions in A. are simpler. 


(230) H.: “the one mentioned in the chapter on pannus”. 
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Seventy Fifth Chapter 


Subconjunctival Hemorrhage?*" 3 ny 


This <spot> arises from blood effusing under the conjunctiva and 
clotting there following a blow to the eye. Sometimes the conjunctiva 


: . 939 
is torn as well. Sometimes only the vessels'**”) are affected. 


Seventy Fifth Chapter 


The Treatment?” 


consists of the following. Instill the blood of a young pigeon into 
the eye without delay'??4), while still warm [as it comes from the 
body], and dress with compresses. If you hasten with the described 
treatment, you do not need any other (treatment). 

However, if the condition is protracted and pain occurs in the eye, 
then perform bloodletting at the vena cephalica'?*»? 
arsenic with the milk of a young woman. Instill three drops of this into 


and levigate red 


the eye mornings and evenings. 

If, however, <the spot> has proceeded to rupture, then treatment 
should consist of egg yolk and oil of roses. The compress should not 
be removed from the eye <until recovery>. Also prevent the patient 
from crying [and from getting excited] as well as from carrying heavy 
loads. Purge him. This is enough, you do not need anything else. 


Seventy Seventh Chapter 


Chemosis ¢usayi 


is divided into four types'7"), The first is caused by the wind. It 


arises suddenly and {usually} starts at the medial canthus, like after an 


(231) In A-b. L. Tf, 39, more detailed. 

(232) H. [In this disease the eye will appear red, as if it were a mass of blood.] 

(233) Short, well arranged and succinct. - A.b. L list far more prescriptions. 

(234) H. [perform bloodletting at the vena cephalica, if the preconditions are suitable. Then]. 
This seems to be an addendum, as follows from the subsequent text. But cf. A.b. L. p. 136. 
(235) H. [according to directions]. 

(236) Likewise in A. b. L. Il, 42. The Greek sources are also listed there. 
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insect bite by a fly or mosquito”> oN usually affects elderly people, 
especially in summertime. Its color is similar to the chemosis caused 
by mucoid <dyscrasia>. {This type clears up quickly. I will mention 


the remedies for this quite soon. } 


The second type of chemosis {arises from mucoid matter that is not 
very dense}. It has a worse color than the first one. The disease is 
more severe {and cold is more important}. If you press on it with your 


finger the impression'?**) persists for some time. 


The third kind has the usual color of the body. If pressed, the finger 
sinks in easily, but the mark is immediately filled in again. <Its cause 


z . BAC 
is watery secretion’?39) > 


The fourth type is accompanied by hardness and thickness. It is 
dark in color. The eye, — with the lids, swells up {quickly}. 
This is caused by <black'?*”)> bile-like matter. 


Seventy Eight Chapter 
The Treatment 


of these four types is fairly similar. The treatment of the first type 
requires the following collyrium to be spread on the eye lid. Prescrip- 
tion of a collyrium for the first type of chemosis: take 3 drachms each 
of gum arabic and tragacanth, 2 drachms each of dried roses, red san- 


40) each of saffron, frankincense 


dal, briar juice {and aloe}, | drachm' 
and castor. These ingredients are mixed, levigated, sieved and knead- 


ed with decoction of vitis vulpina'*4!) <(small black berries with an 


(237) H. for a bed bug]. 
(238) H. [and the trace of it.] 

(239) The addendum is according to A.b. LL, p. 155. 

(240) This ts an example of an elegant prescription (2x3 + 3x2 +3x1). 

(241) Thus in H, - A. reads <berries from the plant solarium nigrum> (inab al- dib ell Ue 
But according to la. B. (I, p. 472, No. 1589) this is the Andalusian name for fnab al-ta’ lab 
welalll Wwe (vitis vulpina). Thus this deviation could have arisen from the Western 


Arabic transcriber of A. 


116 


The Book of Selected Eye Diseases 
unpleasant smell)>. Make pellets of it and dissolve some of it when 
needed to instill into the eye. {This will help, if God wills'*42?.} 


The treatment of the second type calls for repeated voiding of the 
patient with bitter herbs. In addition, he should take pills made to the 


fe S _ z JAD) 
following prescription?*”) 


. Take 1/2 a drachm each of turpeth <(a ca- 
thartic drug from the root of East Indian jalap [FCB])> and agaric, 1/2 
a large drachm of bitter herb, 1/4 drachm Armenian stone, 1/2 a 
drachm yellow myrobalanes, 2 scruples lapis-lazuli, 1/2 a drachm 
white tragacanth, 1/4 drachm scammony-resin. These ingredients are 
mixed, levigated, sieved and kneaded with rose water. Make pills of it 
and let <the patient> take them in appropriate dosage. 


Apply the following prescription {topically to the eye}. {Ointment 
for the second kind of chemosis.} Take equal parts of saffron, myrrh, 
{male} frankincense, opium, tragacanth. These ingredients are com- 
bined, levigated, sieved and kneaded with coriander‘24* - water. Pre- 
pare an ointment of this and apply it to the eye morning and evening, 
and if possible, three times a day. [Treat <the eye> with this ointment] 
from inside and outside. { You do not need any other remedies apart 
from this one. } 


The treatment of the third kind calls for diet and purging with a lax- 
ative, time and time again, unitl the body has beeen cleansed. Then 
treat with the following collyrium.{Collyrium for the third kind of 
chemosis.} Take blossoms of celandine, extract of briar, sandal, aloe, 
acacia, gum arabic, opium, palm-catechu in equal parts'*4>), Mix these 
medicaments, levigate and sieve them and knead with chicory-water. 
Prepare a collyrium of it and use it regularly morning and evening. 
[This suffices. | 


(242) A. b. 1, p. 156, is quite short in his treatment of the first type. Nor does he separate 
the treatment of the second and third type. 


(243) In A. only written in the margin. 
(244) H. Kusbar: but A. “karrat", leeks. Cf. Ja. B. TH, p. 165, No. 1915: Drag., p. 460. 
(245) H. also lists 8 ingredients, 6 are identical with A.: but for acacia and opium he gives 


two others, i. e. myrrh and saffron. 
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Treatment of the fourth kind. The fourth kind is the most severe'24®) 
of all of them. Whoever is affected by this disease has to take the fol- 





lowing laxative powder. { Powder to purge the [black] biliary matter. } 

Take black myrobalanes 3 pe chlel as well as those from Kabul, both 
pitted, one drachm of each kind; 1/2 a drachm each of restharrow 
<(ononis repens [FCB])> , Ji oJ, lapis-lazuli, silk of flax and silk of 
thyme, 1/3 drachm rhubarb, 1/4 drachm Indian salt, 1/8 drachm celery 
seeds, 2 scruple scammony-resin, 1/4 drachm balsam-resin (bdellium), 
1/4 drachm press-juice of wormwood'**”), Mix these ingredients, levi- 
gate and sieve. The patient should take the powder in a decoction of 
raisins, as this is extremely effective. In addition, he should use the 
following remedy for embrocation of the lids and cheeks and any- 
where <else>, where swelling exists. Prescription {for the fourth kind 


(2 
(248) clay, collyr- 


of chemosis}. Take one part each of acacia, Armenian 
ium of celandine, briar juice, {aloe,} red sandal, gum arabic, and mad- 
der <(rubia tinctorium [FCB])> (nell 43,6; 1/2 a part of saffron 
and opium. These ingredients are combined, levigated, sieved {and 
kneaded with water}. Prepare an ointment from this and use it as men- 


tioned by me. 


{This is all on the treatment of chemosis. You do not need anything 
else. } 


Seventy Ninth Chapter 
The Induration®*” _w4i 


This is a hardening, which affects {the whole eye, but sometimes 
only} the lids, and makes it difficult for the patient to move the eye. 
He is affected by a drawing sensation, redness and pain. It is difficult 
for him to open the eye when he wakes up from sleep. He feels severe 


(246) H. “the shortest". - a misspelling. Also cf. A.b. I, p. 155. 
(247) A. lists a shorter recipe, but the complete prescription is found on the margin. 
(248) H. “Roman”, - a misspelling. 
(249) Quite similar in A. b. 1. Tl, 43. H. [has only one kind.] 
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: (250) 
dryness and cannot turn his eyes) 


either left or right because of the 
induration. Sometimes a small amount of dry secretion occurs. This 
disease is a result of the biliary matter and the dryness caused by its 


combustion. 


Eightieth Chapter 


Treatment", 


Purge [with remedies for purging biliary matter]. Wash the face 
regularly with warm water and keep <the patient> off cold foods. At 
bedtime lay the yolk of an egg, {beaten} with oil of violets, on <his> 
lids and embrocate his eye with the following very useful remedy. 
Prescription of a remedy against induration {to embrocate the eye}: 
take five drachm each of juice [pressed from] sour pomegranates and 
fennel-water. Boil it?*”), decant it and add : 1/2 a drachm ginger'*>?), 
{1/2 a drachm long pepper <@™">}, 2/3 drachm alum(254), 1/4 drachm 
ammonium-salt, 1/2 a drachm [white] sugar. These ingredients are 
combined, levigated, sieved and added to the above two liquids. Em- 
brocate with this morning and evening. The patient should continue to 
take a bath regularly every second day. 


{ This is all on the treatment of dryness'*>>?. } 


(250) A. "lids". Then the following words “either left or right” would have to be erased. 
(251) Similar in A. b. L, IL, 43, but the prescription is missing. 

(252) Note the small quantity of 10 drachms = 30 grams to be boiled. 

(253) In H. this word is omitted. 

(253a)<similar to black pepper: prepared from piper retrofactum (jave) and piper longum 
(India), popular during the middle ages [FCB].> 

(254) H. “three drachms”. 


(255) Induration would be expected, but the difference is not great. 
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Eighty First Chapter 


Itching 2541 





is caused by secretion of a saltpeter-like fluid effusing into the con- 
junctiva. It causes salty lacrimation, {redness and} itching of the con- 
junctiva and the lids. Sometimes the eye even becomes ulcerated from 


the severe itching and the heat of the matter. 


Lighty Second Chapter 
The Treatment 


of itching consists of the following. The person affected must eat suit- 


able food, bathe regularly, and apply the remedy‘?>’? 


already men- 
tioned under blepharitis, externally onto the lashes of the eye. In addi- 
tion, the following embrocation should be made. {Prescription against 
itching; it is also effective against induration:} Take six‘*>®? large 
drachms roasted copper, {3drachms of roasted vitriol and myrrh, 1/2 a 
drachm of saffron}, | drachm, pepper, 6 drachms verdigris and | 
pound dry wine. <First> levigate these igredients with wine [in order 
to absorb them. Then they are dried again, wine is poured over them 
and the whole] is boiled in a copper container {until it thickens. Final- 


(259) 


ly it is kept in a copper container . Embrocate with this morning 


(260) 


and evening. This remedy is proven and useful in the tratment of 


itching and induration. {No other additional <remedy> is needed. } 


(256) A.b. L. Ib 44, 
(257) Cf. our chapter 49. 
(258) H. asks for 7 1/2: in comparison to A. three ingredients are missing in H. 


(259) Combining the texts of A. and H. yields a better text than either manuscript alone can 
offer: there is not really a word too much or too little. 


(260) It is missing in A. b. [. 
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Eighty Third Chapter 
Phlyctenulae?*)) 233, 


(262) 


is an inflammatory nodule affecting the conjunctiva. It is a pustule 


(a vesicle) arising sometimes at the medial, sometimes at the lateral 


(26) 


canthus, sometimes beneath the li in the conjunctiva. 


[t often occurs at the limbus. If it occurs in this place, it appears 
white, while in other loci it appears red. The disease arises from the 
blood. 


Eighty Fourth chapter 
Treatment 


Perform bloodletting at the vena cephalica and instill the lead col- 
lyrium, which is ground up with milk [ from a young woman], into 
the eye. This is among the best remedies'*°*), However, I will mention 
the lead collyrium under treatment of ulcers {if God, the Almighty, 


permits. This is all on the treatment of phlyctenulae}. 


‘ighty Fifth Chapter 
Conjunctivitis(26s) se 


ea 
(26) 


is divided into four type . The first arises from pure blood and 


is the most frequent. The second arises from blood and bile. The third 


(261) Similar in A. b. 1. H, 46 

(262) H. [indurated] 

(263) H. [superiorly, sometimes behind the lid and inferiorily]. 

(264) In both A. and H. - though it is more difficult to translate from the latter manuscript - is 
the following : "I do not call this disease phlyctenulae. It is a pustule. Pustules of the cornea 
are also called ulcers. But if they occur in the conjunctiva, they retain the name ; pustule 
(batharahé  )". The meaning is one and the same. 

This is an addendum, neither agreeing with the text of chapter 83 nor belonging to chapter 84. 
It is inserted into the middle of another sentence. This probably represents the critical adden- 
dum by a pharmacologically trained transcriber. 

(265) H.: ramad, {called ophthalmia] 

(266) Conjunctivitis is classified by the Arabs either into three kinds according to severity or 
imo four kinds according to their cause. A. b. J. II, 48, prefers the first classification, ‘Ammar 


the second. However they each bear the alternative <classification> in mind. 
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of blood and mucus. The fourth of blood and black’7°”) matter. I will 
explain each one of these four types with their signs, symptoms and 


causes, and then their treatment. 


Those eye inflammations which recover quickly if their cause is re- 


Ae 
q(268) [ 


move with care] are those brought about by a primary cause (i.e. 


injury), e.g. in consequence of the heat from the sun, dust, hot baths if 
the eye is predisposed to become inflamed; and further, as the result of 
oil and other <foreign> bodies penetrating into the eye. 


(269) 


Those kinds of inflammation of the eye which are no ’ depen- 


dent on such a primitive cause and are not severe will clear up 
{quickly} within three days or at most four days, if the patient is given 


regular treatment. Treatment of this kind consists in reducing the in- 


(270) 


take of food and drink, of talking and moving about and in keep- 


ing the bowels open and bloodletting. If recovery is slow following 


. ~ . . Pp; 
this course of treatment, then make use of those prophylactic’?’!? 


[types of collyria] which I will soon be mentioning, as God wills. 


The content of this important chapter is completely identical in both the Arabic and Hebrew 
texts, but the arrangement is slightly different, as in the chapters on trachoma (38 and 39). H. 

describes the four kinds first and then the treatment of each kind. The Arabic text, on the oth- 
er hand, follows the description of each kind immediately with its treatment. For the practic- 
ing physician the latter arrangement is more convenient, so we have adopted this in our trans- 
lation. This apparently was also the original arrangement, as can be recognized for certain 
from one particular passage in the text. (Cf. footnote 273). 

(267) i.e. from black bile-like melancholic maiter. 

(268) In A.; H. writes “considered”. 

(269) So in H.; in A. “not” is missing, but is called for by the context. 

Comparison with A. b. 1. p. 135 apparently contradicts our opinion, but Paul. (II, 22, 2) cer- 
tainly favours it. 

(270) It emerges from the following text that we ought not to translate " and <treatment> by 
movement". One could assume a difference in taste between the Arabs and the Greeks. But 
Aétios (p. 8) writes <Greek text illegible>. Perhaps there is an error in the Paulus text. - Pre- 
scribing rest is more sensible. 


(271) H. [and repel] 
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Eighty Sixth Chapter 
The Treatment 





The first type of eye infammation is an inflammatory swelling of 
the conjunctival layer. - The conjunctiva, by the way, is part of the 
skin which covers the skull externally. - So in severe conjunctivitis 


(272) 


you sometimes see redness spreading from the eye on to the sur- 


rounding area and to the upper part of the cheeks and brows : the en- 


js . A729) 
tire area surrounding the eye turns red'*’”, 


Sometimes this type is accompanied by a copious, thick discharge, 
severe swelling and a strong pulsation in the eye. Sometimes the con- 
junctiva encroaches on to the cornea because of the excessive amount 
of matter. Sometimes the patient feels a roughness in the eye. 


If this is so°"*), then instill the white collyrium [with egg white 
y ge 

. 74 . . . 

into the eye(?/4), as this <possesses> adhesion [and cohesion] and 


soothing power for the roughness. 


The treatment should start with urgent bloodletting on the side cor- 
responding to the painful eye. If, however, the inflammation is present 
on both sides, then perform bloodletting at the right arm'*’) first and 
then proceed to bloodletting on the left arm. Purge with yellow my- 
robalanes. In addition, the patient should drink the juice of red ju- 


jubes?’® and of arnoglossus laterna*!”, boiled together. Make an ef- 


fort to have this carried out on the same day of the bloodletting, but, if 
there is any delay, in any case on the following day. 


(272) in A.; in H. “swelling”. - No material difference, as it consists of a red swelling. 

(273) Because of the way it is arranged, H. writes here : [treatment of the first kind]. But the 
Hebrew text also supports <the idea> that the Arabic arrangement was the original one. 

(274) A.b.L, p. 137 

(275) A. and H. “hand”. 

(276) H. is unrecognizable (gugkns). A. ‘unnab = zizyphus vulgaris s. rhamnus zizyphus. (J. 
a. B., Il, 479 No. 1594;Drag. 411) The fruit (red date, jujuba) is written “giuggiola" in Ital- 
ian. But the Hebrew text tried to express this. Cf. Gloss. med. et infirm, lat. 1V 447 (Niort, 
1885): zizyphas, jujubas dicunt. In the Hebrew qanun (IH, Il, 567): unnab, ubilatin gugubi. 


(277) Joa. B. UL p. 235, No. 202. <A flat fish from the family of Bathidae (butt) [FCB]>. 
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Reduce meals as much as possible as well as any other activity 
{crying} [and visits]. The patient'°’*) should have rest and sleep. If 
you do this, you will resolve the inflammation within two days. 
Following bloodletting and purging treat the eye in the following 
way; {this is adequate}; you do not need anything else in addition. 
Prescription of [yellow] collyrium for acute eye inflammation. Take 8 


‘378 
drachms’?’9) 


collyrium of celandine, 4 of saffron, opium 3, tragacanth 
4, castor 1, Persian gum 4, starch 3; these ingredients are combined, 
levigated, sieved and kneaded with sweet water. Make a collyrium'?®”) 
of it and dry in the shade. Instill some of this into the eye morning and 
evening until the pain in the eye has abated. 

The following compress should be put on the lids. 

Prescription {for compresses}: take aloe, acacia, collyrium of ce- 
landine, opium, and saffron in equal parts and prepare a collyrium of 
ier), Prepare compresses with chicory water and put them on the eye, 
for this is marvelous. 

If you then examine the eye <and observe> that the inflammation 
in the eye has started to resolve, order the patient to take a bath: this 
will resolve the remainder of the [hemorrhagic] ocular inflammation 
[with God's help]. {This is the entire treatise on simple hemorrhagic 
ocular inflammation}. 

The second type arises from bilious blood. Severe [needle-like] 
piercing pain, lacrimation and extreme burning sensation is associated 
with this. 

The treatment of the second kind consists of the following: you 
have to perform bloodletting quickly and purge with myrobalanes and 
tamarinds. Further, order a reduction of the food intake, sexual inter- 


course and movement. 


(278) H. [should fast (?) and] 
(279) H. “parts” 
(280) A. “pellets” 


(281) In A. two words are missing here. 
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As long as the eye is continuing to produce any discharge'**”’, how- 
ever little, this is a sign that the disease is still in an increasing stage. 
Then treat with the following collyrium'?°* ’, You take 5 drachms of 
white lead, {2 drachms each of gum arabic, tragacanth, and starch}, | 
drachm each of opium and Persian gum. These ingredients are com- 
bined, levigated and sieved and kneaded with egg white to prepare a 


collyrium. 


However, if you find that the disease has already [ceased to 
progress] and has reached its peak and matured, then treat it with this 
collyrium as follows. - Maturity is indicated by {the heat of} the tears 
and the thickness of the discharge, the quantity of the lacrimation and 
by the lids sticking together due to the copious secretions. - You then 
continuously treat the eye <with the collyrium yet to be mentioned>. 
Dress <the eye> {with egg yolk and oil of roses}. Keep in mind that 
rest and avoiding movement of the eye are the best and quickest ways 
for promoting recovery. Ophthalmic collyrium to be used [when the 
progression has ceased] and when the climax <of eye inflammation> 
has been reached. Take equal parts of aloe, extract of briar, roses, saf- 
fron and opium; prepare a collyrium of these and instill into the eye. 


284) 


If the secretions are stinging and insomnia {and restlessness‘-"*)} 
accompany the [ocular inflammation], treat the patient in the follow- 
ing well-proven way, which will send the patient to sleep on the spot. 
{ You do not need any other <remedies>}. Prescription for the collyri- 


IR 
um'?55) 


for putting the patient to sleep immediately: Take 8 drachms 
celandine collyrium, 4 drachms each of saffron, Persian gum and tra- 


gacanth, 2 drachms opium, | drachm juice squeezed from the man- 


(282) A. {of tears}. 
(283) Similarly in A. b. Lp. 139. - A. also still continues [from egg white. - Prescription 
for a white collyrium}. 
ite 
(284) A. qalag hd. iMZW) 


(285) A. reads “which cures the ocular inflammation immediately”. 
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drake<®54)5 These ingredients are combined, levigated, sieved and 
kneaded with rainwater, and a collyrium is prepared of it. Instill into 


the eye morning and evening. 


Once the disease has started to decrease and you recognize that 
{the matter} is dispersing, take the patient to have a bath. Afterwards 
treat him with spikenard collyrium, for this has a great effecacy in the 
final stages of ocular inflammation. Prescription for spikenard collyri- 


/ oe 
um: Take 18 drachms?8® 


each of gold colored calamine, saffron, and 
gum arabic, 5 drachms roasted copper, Indian spikenard 6 drachms, 
myrrh 8 drachms, {opium 8 drachms}, 8 drachms each of antimony 
and acacia. These ingredients are combined, levigated and sieved and 
kneaded with water. Prepare a collyrium of it and embrocate with it 
towards the final stages of ocular inflammation. This is extemely use- 


ful. 


For the third kind of ocular inflammation arising from blood and 
mucus, the signs and character and secretions of the eye are the re- 
verse of those of the bilious kind. This <third kind> presents with 
more moisture, more secretions and less redness than the bilious one. 


{Treatment of the third kind}. The patient must take the following 
pills. Prescription {for laxative pills}. Take 3 drachms each of the car- 


(286a)-.) and the pulp of bitter-apples, larch-agaric 1/ 


minative (turpeth< 
2 a drachm, naphthalene-salt??*”) 1/4 drachm, {tragacanth 1/4 
drachm}. These ingredients are combined, levigated, sieved and 
kneaded with rose water. Make pills of this and dry in the shade. The 
patient may take these in lukewarm water. Further treat the patient 
<topically> as follows: Prescription {of a collyrium: Take 6 drachms 


each of aloe, saffron [and valerian], 3 drachms opium, 12 drachms ce- 


(285a)}<mandreagora autumnalis : the white bryony [KW[> 


(286) H. writes 8 parts; baked copper 5 parts. Slight differences appear in the sequence of 
medicaments in A. and H. The former lists an extra ingredients. 


(286a)<a cathartic drug from the roots [FCB] of the Indian plant ipomoea turpethum [K W].> 
(287) A. M. No. 521 ("Purges black bile". 
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landine collyrium, and 18 drachms Persian gum. These ingredients are 


combined, levigated, sieved {through silk} and kneaded with sweet 
(288) 


water. Prepare a collyrium and dry it in the shade}. Dissolve 
some of this in milk and instill into the eye morning and evening. 
Make compresses from boiled egg yolk beaten with oil of roses along 


with a little saffron and apply them externally. 


Dress the eye well and ensure regular sleep, as sleep is [beneficial 
and] curative for ocular inflammation. Continue treating with the col- 
lyrium mentioned above. It is a proven remedy and represents the best 
treatment for it. The treatment further consists of reducing the food in- 
take {and of ensuring ample sleep}. When the disease has stopped 
progression and started to subside, treatment with the spikenard col- 
lyrium already mentioned together with some of the white collyrium is 
required. Also, tell the patient to take a bath. He will then need no fur- 
ther treatment. 


The fourth type of ocular inflammation arising from blood and 
black bile occurs only rarely [and exceptionally, at widely separated 
intervals], which indeed also holds true for the mucoid type yet to be 
described. In this <fourth> kind of ocular inflammation the eye is dry, 
without any tears, and does not show any discharge, or at most only a 


“FHC 
(289) 


sparse, dry and non-persisten one, 


In regard?? ®) to treatment of the fourth kind, anyone affected with 
this must bathe frequently, put egg yolk, saffron and aloe on his eyes 
at night regulary and take [a small piece of the] electuary of 
Atrifel’?! with the following recipe: | part each of black belliric my- 
robalanes and emblic; shred, sieve and moisten with cream of cow's 


milk. It is then kneaded with clarified honey, stored in a smooth bottle 


(288) A. “pellets”. 

(289) A. “dirty and ulcerous”. The rendering of H. seems to be better. 

(290) H. writes, in accordance with his arrangement: [the one arising from blood and black 
matter}. 

(291) according to A.M. No. 12 (p. 146) used against diseases of black bile. 
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and applied. If this is used to moisten some of the holy bitter herbs and 








42? 


é 495 Oe tare Se 2%, 
lapis lazuli~*~’ and alkanet<@?*4)>, it is very beneficial. 


Apply a collyrium of galbanum resin topically on the eye. Then no 
other remedy is necessary. Prescription of this galbanum resin collyri- 
um: Take | part each of extract of briar, saffron, myrrh, galbanum res- 
in, gum arabic and starch. These ingredients are combined, levigated, 
sieved and kneaded with infusion of mililot'*?°). However, be careful 
about treating any other kind of ocular inflammation with this collyri- 
um, as it would produce a painful condition you could not cope with. 


You should know that every deep rooted disease arises from bad 
and injudicious treatment of an ocular inflammation. Sometimes the 
fluids become acrid and canker the lashes. Bad treatment has a similar 
effect. | will mention these connections under the treatment of ulcers. 


Sometimes towards the end of an ocular inflammation puffi- 
ness'?9) in the lids, pannus and a weakness may occur in the eye So 
that it remains closed due to the matter contained in it. These are the 
consequences of an old and chronic ocular inflammation. 


Addendum to the eighty sixth chapter???” 


If the tears streaming from'*?°? the eye originate from the out- 
side’? of the skull, we can provide help by severing both arteries be- 
hind the ear while drawing on them [outwards] while cauterizing or al- 
ternatively by cautery to the crown of the head. 


: 297) . : : : 
If the matter'-””) is already tending to descend and we want it 
moved to somewhere else, we can bring it into the nose by sneezing 


(292) "Expels mucus and black bile.“ (A.M. No. 155) 

(292a) <restharrow (ononis replus), a field scrub [FCB]> 

(293) IKHLAI-Malik. Drag. p. 315. <sweet clover or sweet meliot {[FCB]> 
(293a) Literally “wind", 

(294) The following belongs to the treatment of the sequelae of scular inflammation. Cf. p. 
97 below. 

(295) A. “to”. 


(296) Cf A.b. 1 WE, 26. 
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induced by an acrid sneezing powder and into the throat by gargling. 
However, if the matter is situated inside the skull, we then have to 


298) 


draw it downwards with laxatives and powerful’“’°’ enemas, bloodlet- 


ting at the vena saphena etc. 


Congestion and drawing of the vessels in the eye, congestion of the 
vessels of the head, the temples and the forehead and redness of the 
face indicate matter flowing from the outside of the head. But for mat- 
ter flowing from within the skull, severe headache, orbital pain, fre- 
quent sneezing, and itching of the eye brows are considered as signs. 
This is {the total of} the signs of the two types <of lacrimation>, the 
one arising from outside <the skull> and the other arising from inside. 
Be careful. {Proceed according to the directions}. With God's 


help???” 


tall te Je 3 9S silent phi cram 59 lb 1959 pall lor 2 


(309) OF the vessels and their morcellation 


Description of extraction 
[as well as the post-treatment | {and their cautery} and the cautery 
of all the places cauterized in the condition of severe ocular inflam- 


mation . 

The extraction of the two arteries behind the ears [and temples} 
must be preceded by purging the patient. Then order the patient to sit 
down in front of you. Palpate the pulsating vessels with your finger. 


: fe f 4 i : “¢ * * . * ryt 
Once you have?!) palpated and verified it, mark it with ink. Then 
seize the <selected> spot between your thumb and forefinger pressing 


it until it elevates <in a fold>. Holding the skin with your fingers. cut 


(297) A. “persistent”: two words are missing in the immediately folowing text. 

(298) H. “appropriate” 

(299) H. “The help comes from God.” 

(300) A. bo1. HE, 25. 

(301) The text of H. is clear and better than the ones by A. b. LI. 25 or Abu Al-Qasim IL, 
- The text of A. has a variant version : “Then incise the skin, but be careful to seize the ar- 

tery immediately. As soon as you can see it clearly, take some cotton-wool and sesame oil 

and moisten the artery with it. Then take the probe and introduce it slowly underneath the ar- 

tery. Once it is beneath the artery. use another probe <together with> the first one to clear a 


fery ete 





space. Then pull the 
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it completely through. Then let go the hand <that was holding it>. 





Now the artery will become visible. Once you can see it clearly, take 
a curved hook, introduce it under the artery and pull it up with the 
hook. Introduce a probe underneath it, and dissect the vessel 
<bluntly> free from the adjacent tissue. As soon as you have done 
this, pull on the vessel, sometimes gently, and sometimes vigorously, 
until a piece of it some four fingerbreaths long has become visible. 


If the vessel is full, open a part of it until you have let out as much 
blood as the patient can tolerate. Subsequently ligate each end <of the 
vessel dissected free> with a strong silk thread. Excise the remaining 
central portion <completely>. 


If however the vessel is not filled, then pull it as hard as you can 
until it is torn apart. Be careful. however, not to tear one side only, 
leaving the other. This would make it very painful. Be careful not to 
let the vessel slip out of your hand: twist it, for then you will be able 
to cut both ends at the same time. A lot of blood will flow from the 
spot, but don't be worried as it will {soon} cease <to flow> by itself. 


Then dress <the area> with a compress moistened with rose oil. 
Do not remove the dressing for two days. If the area has healed, this is 
good. If not, renew the dressing for a further three days. This is every- 
thing on the excision of the vessels. 

The morcellation of the vessels 35 .J! is done in the same way 
as the extraction was. As soon as the vessel becomes visible, elevate 
it with a hook and excise it with a knife or scissors. The dressing is the 
same as after extraction <of the vessels>. {This is everything on mor- 
cellation}. 


Description of cautery 3 J! _S that is carried out on the crown of 


(30 


>. 
OMe 


the head, the triple’’"~’ suture lines, and the hair line. One has to cau- 
terize down to the bone. If this is not done, <cautery> is worthless. 
The [second type of cautery is performed on the vessels of the 


neck, that is on the vessels situated closely behind the ears and further 


(302) H. “descending” 
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towards the occiput. Palpate the vessels situated there and find out 
which part of them is the more tightly filled; you have to cauterize 


there. The cautery iron you are using should lood like the Greek letter 


(302a) 


kappa shown here’ . Cautery at this site should be performed with 
the curved tip. [The second tip, which resembles an olive, is used for 
the middle of the head as just duscussed above]. 


: . 3 (303) 
While performing cautery, do not use a cover?) 


= . WAY -- is ar: . 
The best cautery instrument?), if you can afford it, is made out of 
gold@), When you cauterize with this, the <cauterized> area will not 
become distorted and there is no {severe} pain connected with its 


<use>. This is everything on treatment by cautery. 


The sternutatory? + yxJi used to induce sneezing after voiding 
and cleansing the head, works marvelously well. Its prescription is as 


follows: 2 drachms hazelwort, | drachm each of birth-wart and celan- 


i] ‘ 
97) and opium, | scruple 


Pree: ; ek: 
dine, 2 scruples each of bamboo concretion 
lozenge gum, 3 drachms saffron, | drachm each of soapwort, white 


) 


sugar and seeds of roses, | scruple each of galbanum resin°0”) and ex- 


tract of briar: mix these ingredients, levigate and sieve them, knead 


(302a) A: the figure is missing in the German book, | obtained it from the Arabic manuscript. 
(MAW). 
(303) Le. not through the hole in a metallic cover protecting the surrounding area. 

g g g 
(304) Thus in the text of H. in the margin: “The best cautery instrument is of gold.” A. con- 
tas the margin <notes of the Hebrew text and vise versa. > 
(305) Abu Al- Qasim (p. [1) advises against it. 


(306) Alb. 1 EE. 45: TD, 24, 





7) tabasir J. al B. No. 1447, II, 399. H. writes aspudi = spodium for this : zinc-dross. 
rd de Cremone translated this as spode “. - ‘Abd. er-Rezzaq after Leclerc (Paris 
1874 A.D. .p. 166): "They have confused Tabasheer <bamboo-sugar [PCB |> with the spodi- 
um of the ancients.” A. calls for | drachm hazelwort, H. for | scruple of opium. 


(308) H. barza ennafra, A. Gauzat Al-Bagar 2313} 5>. 
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with sweet water and prepare a collyrium of it. A patient should be 
made to sneeze one scruple of it. {A child should use 1/2 a scruple}. 
It should be levigated with the milk of a young woman with oil of vio- 
lets added : it is then used as a sternutatory. 

On the mode of application of sternutatory. Lay the patient on his 


back with some thick cushions. He should tip his head back 
draw his tongue out and hold it firmly in your hand, so that the sternu- 
tatory does not drop into his throat. Then the sternutatory is introduced 
into both nostrils equally. Do not let the tongue go, and the patient 
should not sit up until he notices that the sternutatory [has reached his 
brain, and he feels that sneezing] has by then gained control over him. 
You then let the tongue go and he should sit up. Following sneezing 
he should eat a dish of porridge prepared with sugar and oil of al- 


monds. 


These are the essentials on the sternutatory (according to the most 
reliable procedures), and the entire treating on the treatment of inflam- 
mations in the eye in their various forms and also concerning their rec- 
ognition and treatment (diagnosis and therapy) as well as paying atten- 
tion to such selected remedies as | personally have used for treating 


patients. 


I do not mention in this book anything that I have not tested myself 
é BY1) os ; — : 
and used to treat patients throughout the whole!" of my life. Take it 


: : re ate 312) F ‘ 
from me with complete confidence. {Test it}, as@!?) God wills it. 


(309) A. > “pellets” of it, dried in the shade and stored in a container. 

(310) This is the positioning with the head hanging down which has recently been used with 
advantage for many operations. 

(311) H. “in my time and all my days." 


(312) H. “God is the full trust.” 
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[Now we will consider] 
Diseases of the Cornea 44.4! 21,0 


: - (313 ~ ‘ : 
[There are eight!) of them]: vesicles, ulcers, scars, ulcers with es- 


char, erosions, cancer, changes in color, hidden pus. 


Eighty Eight Chapter 
Vesicles and?" Ulcers ¢9 pila s 523 


really mean the same thing. Every ulcer situated in the central 
<area> of the cornea is actually called an ulcer. However, the ones sit- 
uated close to the sclera or limbus are called vesicles. 


A vesicle!>) occurs when matter collects between the layers of the 
cornea. The color of it varies, either whitish, blackish or reddish, de- 
pending on whether <the matter> lies under the first layer, i.e. under 
the anterior surface layer of the cornea, or under the second layer or 
on the margin of the conjunctiva. [The treatment of this disease is the 
same as that for ulcers, which I will deal with directly]. 


Ninety Eighth Chapter 
The Ulcers?! <of the Cornea> 45 ,.ai¢5,8 


are divided into two types. The first occurs on the surface of the cor- 
nea, the second type extends into the thickness of it. 


The first variety of the superficial type has a color resembling 


(313) A.b. LIL, 52, distinguishes 13. 

(314) H. also lists “ulcers with eschar" here. Probably repeated again by oversight; taken 
from the preceding line. 

(315) The paragraph follows later at the end of the following chapter in A. (Also, instead of 
“first” layer "second" has been written in error). 

(316) A.b. LI, 52, follows the same classification according to Galen. ‘Ammar scorns to 
use the Greek names which adorn the texts of A. b. L IL, 52 and Ibn Sina (chapter If e. 3) - 


erroneously. 
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smoke, and it extends over a large area: however, it will heal?!” 
quickly if treated promptly. 

The second variety is less extensive than the first; also it is deeper 
and of denser white. 

The third variety can have two colors. In fact it occupies a part of 
the conjunctiva and a part of the cornea, corresponding to the structure 
of the limbus: the color <of this latter part> is white and <of the first 
<part> red. 

The fourth variety is an ulcer on the outer part of the cornea and re- 
sembles a hole!®), 

Of <the second type of > ulcers penetrating the thickness <of the 
cornea>, the first variety is a simple, deep ulcer. Under simple ulcer | 
understand one that!) is fairly free from matter. 

The second variety is wider, but without deeper penetration and de- 
pression. 

The third is a dirty ulcer with marked scab: if it persists for 
long!?70), the contents of the eye will escape completely. this ulcer is 
called "dubaila a>". 


This is all | have to say on the various types of ulcers. 


Ninetieth Chapter 
Treatment. 


Ulcers are associated with throbbing and a great deal of pain. They 


321 


. ~ > (394) . . . 
only arise from noxious‘”~'’ excessively mordant matter. This disease 


(317) spelling mistake in A. 

(318) Thus in A. and H. But this rendering is open to question, as it does not agree with the 
corresponding sections in A. b. Land LS. 

(319) A. “contains only little matter and white <stuff>". 

(320) A.b. 1, p. 178, likewise. Ibn Sina, p. 58 writes “upon its cleansing”. The description of 
vesicles follows this sentence in A. 

(321) A. “weak”, - misspelling. 
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is So serious that you have to devote your full attention to such pa- 
tients. 

You must immediately perform bloodletting on him and repeatedly 
and zealously purge him as much as he can tolerate. If the matter is 
{very} active, and you are worried that the eyeball'*??? could be de- 
stroyed by their corrosiveness, then attach a dressing on the forehead 
by means of an adhesive remedy, which defends [and repels] and 
which has astringent and repellent powers [like acacia, barley flour, 
seeds of lilies, emulsion of quinces and both types of sandal and celan- 
dine collyrium and similar remedies. 


: ; : 493) sia. 2 
and the same unless there is another disease associated‘’~”? with it. 


The best remedy to use in the treatment of ulcers is the following 
[lead] collyrium?*), This promotes healing of the same and allows the 
natural tissues (substances) to grow so that no blemish will remain af- 
ter the ulcer has healed. Take good care not to treat ulcers in the eye 
with any other remedy [but the lead collyrium. This is the method of 
choice and a proven one]. But you must also keep the eye patched 
from the beginning [to the end] of the disease. 


. + “. . 395) - 
Prescription for a lead collyrium'??>) for the treatment of ulcers. 


Take 8 drachms each of gold colored calamine, white lead and 
roasted copper; 4 drachms roasted lead, 30 drachms antimony, 8 
drachms each of starch, gum arabic and tragacanth, one drachm each 
of opium and myrrh and 5 drachms of frankincense. These ingredients 


(322) H. gabboth, the elevation: A. hudub Js , the brows. 

(323) This practical remark is missing in A. b. L. 

(324) A. b. 1p. 178 and I. S. p. 161 also recommend the same, but not so urgently. - Lead- 
deposits do not seem to have been observed. 

(325) The one given in A. b. LEI, 59, is similar, the one in I. S.. H, shorter. All originate 
from the Livian collyrium, Galen XII, p. 762, and Paulus. p. 282. - A. reads in the margin : 


“lead burnt with sulfur, 4 drachms.” 
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are combined’”*”’, levigated and sieved and kneaded with sweet water. 





Make pellets of it and dry them in the shade. Use them with God's 
help. 


But take care not to use any mineral substance*”) which have not 
been levigated perfectly on a whetstone beforehand, as the remedy 
you use to treat ulcers with must not cause any stabbing pain. Take 
care not to treat ulcers with any other remedy but this one. During my 
whole life | have only treated ulcers with this remedy. It is <the treat- 


ment> of choice. 


If, following treatment of <the ulcer> a small scar remains, treat this 
th the calamine c 5 ea (S28). ; Saree See : 
with the calamine collyrium : you will not then need anything else. 


Prescription [of the calamine collyrium]: 5 drachms white lead, 2 
drachms each of gum arabic, {starch} and tragacanth, | drachms each 
of opium and silver colored calamine: Combine these medicaments, 
levigate and sieve them and knead with rain water and white of egg. 


39¢ 
Prepare??? 


a collyrium of this and grind some of this {on a whet- 
stone} with the milk [of a young woman] as needed and instill into the 
eye. 

This is everything on the treatment of ulcers and vesicles. The best 
ancillary treatment is rest, conservation of energy, reducing food and 
fluid intake and talking, {and <finally> purging}. 


[The help comes from God. | 


(326) In A. the comment on mineral substances, which appears in H. after the prescription, 
follows here (here is shorter). The arrangement in H. is probably better. 


(327) H. sammim mahsabijjim. Cf. A.b. E Tf, 1, p. 45. 
(328) A. “the white collyrium which includes silver-calamine.” 


(329) A. “pellets and dry them in the shade”. 
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Ninety First Chapter 
On the Scar and the <Corneal> Macula. 3%! 
There are two types’ 330) of scars : [ the deep and the superficial |. 


The first type results from an ulcer that is thick and has penetrated 
deeply. The second type is superficial and is the sequela of a mild ul- 
cer. Both of the disturbances (remains of ulcers) just mentioned some- 


times interfere with vision, and sometimes not. 


Those which interfere {with vision} are the ones situated opposite 
the pupil : hence they get in the way of seeing. But those which are 


peripheral to the pupil do not interfere with vision at all?! . 


Of these scars, the superficial ones are treated with remedies which 
[smooth them out and] efface them while [the treatment of] the deeper 
<ones> [will wear the physician out] without achieving a cure of these 
marks {because they are the result of an ulcer that has penetrated 


deeply }. 


Ninety Second Chapter 
<Treatment> 


I will now mention just as much as is sufficient?” and helpful to 
you about effacing medications. The prescription of a powder [which 
is sprinkled on the scars, effaces them and smoothes them out] 
[belongs here), 


. * : : 3a) 
Take 3 drachms each of red iron ore, green flowers of zinc eee as, 


antimony from Isfahan and roasted copper, | drachm each of Chinese 


(330) Likewise A.b. 1. TH, 35. 

(331) This simple and important differentiation is missing in A.b. [. 

(332) A. “and makes any other <remedy> superfluous." 

(333) In A. the prescription is preceded by the remark which follows the prescription in H. 


(333a) <powdered zinc oxide (flores zinci or tutia alexandrina } [FCB]> 
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‘ a + - (3343 
celandine, [Chinese salt} and extract of briar?” 








. One drachm each of 
meerschaum, soot and flintstone, 1/2 a drachm each of forgescale of 
copper and of iron, verdigris and ammonium salt, | drachm baked 
mussels, | drachm rock salt, | drachm myrrh, 3 drachms Indian zinc 
dross, undrilled pearls and coral roots {and coral}, | drachm each. 


These ingredients are mixed, levigated and strained through silk. After 


Aap 


straining they are once again levigated'~”’”’ [as finely as possible] until 


it is subtile and then put into a copper container for use as required. 
{As God wills it. } 


It must however only be used after purging with a laxative and 
bloodletting when you are sure that no matter will be discharged on to 
the area. Similarly you should only apply any of the other caustic rem- 
edies <to the eye> after purging <the body>. 


you should know that the prescription just described is {of excel- 
lent value and the best there is and} the most renowned among all the 
collyria used for swabbing tested [and selected]. With this I have treat- 


ed a patient who suffered of a macula in his eye for ten years : he re- 


covered completely. [With God's help. pee) 


(334) In A. more precisely “Pressed juice of leaves of the garden boxhorn bush. "Small devi- 
ations in dosage can be noted : A. lists | drachm. H. 1/2 a drachm. 

(335) We also like to prescribe calomelanos subtilissimi against scarring. 

(336) The following paragraph in H., which is missing in A., is not by ‘Ammar. Once he has 
extolled one remedy for a disease, he does not usually discuss another one. He shuns the use 
of offensive material like lizard excrement. He dries collyria in the shade and not in the sun. 

He leaves quotations to others. 

‘The text mentioned as by Galen's is of uncertain authorship. H. [Another remedy for spong- 
ing mentioned by Galen in the “Tales of the Servants”: he declares he had composed it for Bu- 
los (Paulus), the servant. This man had a scar on his eye which all the physicains had de- 
clared incurable, but which disappeared within 30 days by application of this remedy. 

Prescription of the remedy : Take equal parts of meerchaum, lizard excrements, sugar, potters 
glaze and saltpetre, Levigate and sieve these ingredients. Then take 1/2 an ounce of celandine, 
levigate it and boil it with one pound of sweet water: reduce it to half. Then spread the above 
mentioned ingredients on a smooth marble surface and grind them in the sun until the water 
has disappeared and a powder remains. Use this for treating white scars. Nothing else is 


needed. | 
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Ninety Third Chapter 
Corneal Abrasions, Excoriations etc ac\g gL!!! pol 





run the same course as superficial corneal ulcers, the treatment of 
which I have already mentioned. Pursue this same treatment . 


Cancer also belongs among the <diseases of the cornea>. 


Ninety Fourth Chapter 
Cancer jib psd! 
has only one type?” It is a deposition of black bile. This dis- 
ease'?*®) js incurable. Proptosis occurs and the eye?) putrefies"? 
until its fluid contents escape. This is the {natural course} run by can- 
cer to its idiocratic culmination. Severe pain is associated with this 


disease. 


Ninety Fifth Chapter 
<Treatment> 
As long as the eye is still intact and the cancer static and not in- 
creasing or decreasing, the best one can do for it Is to give a medicine 
that will drive out some of the matter. There is nothing else you can 
use for the treatment of cancer. Proceed accordingly, do not be de- 
ceived, deal with it energetically and stay alert. 


Ninety Sixth Chapter 
The Color-changes of the Corneads sil 36) ii 
The cornea itself does not change in this. Rather the change in- 


volves the iris, and this then becomes visible in the cornea‘**!?. The 


(337) A.b. E11, 59 

(338) H. [once it has become established! 

(339) A. “Apart from that" 

(340) Neither ina A.b. Lo nor in K., Hf, 12. 

(341) This theory seems to be peculiar to “Ammar. A.b. I. TI, 61, does not mention anything 
similar. - The version of A.: "And this changes the cornea” contradicts the following text : 


the word would have to be construed physically, not pathologically. 
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latter is like clear, white glass. It will assume the color of anything 

placed behind it. The same holds true for the changes <of color> in 
49) « . z 

the cornea. I°* will mention the <corresponding> causes of them un- 


der diseases of the iris. 


Ninety Seventh Chapter 
Treatment 


of affected patients consists of embrocation <of the eye> for three 
days with juice extracted from fresh bitter apple pulp. Further order 3 


drachms of bitter herbs <taken internally> : the natural state will then 
come back), 
This is all on the treatment for changes of color. 


Ninety Eighth and Ninety Ninth Chapter 
Hypopyon yo 9 bul des 


This is an abscess that penetrates beyond the third layer into the 
thickness of the cornea. Sometimes it solidifies and remains at this 
‘ e : : 342 : 
point. Sometimes the fourth layer is destroyed?*). Sometimes the hy- 


(342) The Arabic manuscript A. ends here. At first we only had the Hebrew translation H. of 
what follows at our disposal. Later on we were able to locate the Arabic text of chapters 103 
to 124 of the Muntakhab in the second part of the Anonymous II (Escorial No. 894) folios 55v 
to 42v (<designated> Al ). Only for chapters 97 to 102 and chapters 125 and 126 do we have 
to rely on H. alone. 


(343) [If the iris has become bluish because of penetrated moisture, it will revert to its natural 
state and remain like that if treated with the juice extracted from fresh bitter apple pulp. | 
have seen a patient with excessively blue eyes and who was treated with the juice extracted 
from bitter apples. His eye then became dark blue.] This paragraph is not by ‘Ammar but is 
an insertion. 

(344) The following paragraphs may not originate from ‘Ammar. The beginning does not cor- 
respond with his genuine case histories, but with those of an interpolator. The description is 
obscure and prolix. The end is meaningless and contradicts Usaybi'ah's categorical declara- 
tion, that ‘Ammar had written only one treatise. Furthermore the text of H. has been amended 
or written over in two places. 
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(345) 


popyon is moist and sometimes takes a different form. The 


<affected> layer of the cornea becomes white. The <hypopyon> does 
not resolve except after a long time. Pain is not associated with it. 


This kind is resolved by liquefacient remedies like myrrh, saffron, cas- 


(345a). 


tor, sagapen resin, ammoniacum resin, mutter-resin< >, spikenard 


% ‘si rey ': ‘< < ‘a £346) 
and similar. These remedies are warm and liquefacient? 46). 


in other cases the matter can be removed from the eye in the fol- 
lowing way : Incise the cornea at a point slightly anterior to the place 
where all coats of the eye coalesce*”. This suffices on treatment of 


hypopyon. 


[it has a certain similarity with a cataract. | have seen a patient with hypopyon. | questioned 
him carefully and he explained that it had been in his eye for three years already. He then an- 
swered : | have not left anything untried for my eye. Once | heard these his words, | per- 
formed a Cataract incision on his eye and he saw immediately. There was no pus in his eye. | 
was surprised but pleased and cured him. | saw another <patient> in my office in Egypt in 
whose eye a straw had become embedded. Matter had already got into the pup! from the in- 
terior and was interfering with his sight. | extracted it by introducing the cataract needle as in 
cataract surgery: [| tmmediately removed the matter from the area and dressed the eye. He 
came back into the office on the third day. | removed the dressing and found matter on the 
cotton-wool. His eve was quiet without redness and pain and had no need of further medica- 
tion. Apart from this patient | saw something else which was wonderful. | have mentioned it 
in another book. | 

<If we omit this msertion and the subsequent one. ‘Ammi~ar's concise presentation is brought 
out clearly. | found the same stories in the Arabic text that | had edited and published «mzw)> 
(345) {as in this case! 

(345% 
plaster [FCB [> 


<A rubber resin from the Persian plant unbilliferae ferula galbaniflua: an irritating skin 





(346) Having recognized that “Ammar does not cite authors by name, and that, however, the 
leammed interpolator is fond of boasting about Galen, we will have to consider as an insertion 
the foNowing paragraph. which. by the way. agrees almost word for word with A.b. 1. IE, 66, 
p. 200. 

Galen mentions that many <patients> with hypopyon regain vision by shaking their heads 
vigorously. Seat the patient on a firm bench and then, holding both sides of his head, move it 
vigorously. You will see the matter going down in front of your eyes. You should know that. 


because of is lightness. the matter will stay down without being forced down .. | Galen has 





(Xp. L019} <Greek text undecipherable>. We have to add from Anonymous Escorial No. 


876: “substance of the cataract and the heaviness of the matter.” 


(347) [called by some the head. by others the corona <limbus>} 
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One Hundredth Chapter 
We now will consider 


Diseases of the Iris a..0i () poi 


There are four : <the hard protrusion, the scarred iris prolapse of 


the size of a head of a nail, the scarred iris prolapse of the size of an 


ant and the complete prolapse>'**®), 


These diseases of the iris, however, only arise with coinvolvement 
of the cornea. As the iris is only exposed after a rupture of the cornea 
This happens in different ways. In one case a prolapse is located close 
to the pupil, with the pupil drawn towards the site of the rupture and 


the visual spirit being dissipated. 


But also in the case where the distance <from the laceration> to the 
pupil is greater and a prolapse towards the site of the rupture occurs, 
the visual spirit is dissipated. 


One Hundred and First Chapter 


if the rupture is further from the pupil, a vesicle-like formation 
which is filled with water will protrude from the iris. This vesicle does 
not rupture with further prolapse from the site of origin, but remains 
intact. The site of origin constricts, nature makes it heal, and the pro- 


9) : 
4) over it, and nu- 


lapse persists in this state. Nature builds a cover'” 
merous fine vessels proliferate from it on to the surface of the cornea 
and cover the seeing area either partly or completely. This pathologi- 


cal formation is like a crucible, narrowing towards the base. It is as if 


(348) This enumeration is necessary here. Furthermore in several places in the following para- 
graphs (e.g. 103, 105), we fail to find the separation of pathology from therapy that is other- 
wise so strictly observed by “Ammar. Whether this goes back to ‘Ammar, or is fo be ascribed 
to the Hebrew translation or perhaps to its original text (as in chapters 38 and 85) cannot be 
determined with certainty from the only manuscript we have available here. 

A.b.L 1, 67, also lists four diseases of the iris, but different ones. 


rae 





3) [which is called daskara]. - d., claustrum eremitae. 
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you had ligated the <formation> with a thread. The afflicted <person> 
sees but little. If, however, an experienced physician treats this dis- 
ease, complete recovery occurs. The cure is by surgery. This disease is 


: - (350) lI 
called the hard protrusion’) tt! 


One Hundred and Second Chapter 
Treatment 


Lay the patient on his back. The assistant opening the eye should 
be seated. The physician has already prepared a threaded needle. 
When the assistant opens the eye, the physician introduces the needle 
into the center of the prolapse and pulls it out on the other side, leav- 
ing only the thread in place. Now tie the two ends of the thread <and 


‘ 34 
draw it?! 


‘ tight> with your left hand. Some water may well escape 
from the prolapse. Do not be afraid if you notice?” that it represents 
some of the aqueous humor. 

Then incise the prolapse with the cataract needle (mihatt), which is 
also used for the excision of a pterygium. Take good care to tilt it to- 
wards the cornea during incision. Once you have incised it, excise the 
remainder completely with the tip of the scissors used for excision of 
pannus. When there is nothing left at the site of the operation, sprinkle 
levigated antimony on the eye and apply the dressing. 

Be consistent in treatment and dress the site morning and evening. 
If the patient recovers and vision returns again'***), embrocate him 


(350) mursa. (Cf. A.b. L. p. 296. 2a.) The description by ‘Ammar is peculiar and is drawn 


from experience. 
(331) It is impossible (and unnecessary) to tie the two ends of the thread with the feft hand. 
The supplementary words in brackets <> are from A.b. LIT, p. 210. 





2} A good observation. It is recognized by the anterior chamber becoming shallower. The 
description of this surgical procedure is exemplary. We still perform it in just the same way 
today - apart from drawing a thread through. which we replace by stabilizing the eve ball with 
forceps. 


4 





Neither the Greeks nor any other Arabs performed removal of iris prolapse in order to 
restore vision. They only did it for the cosmetic effect. Cf. Aétios chapter 36. Paulus V1. 
chapter 19 (G.dA.. p. 412). KU 7. Ab. LHL 70. Abu AL-Qasim HI. chap. 21. ‘Ammar’s 


achievement m this chapter is not inconsiderable. 
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4); you take 10 drachms 





with the soothing red collyrium. Prescription® 
each of white lead and red iron ore, 7 drachms starch. 5 drachms gum 
arabic, 4 drachms gold colored calamine, 3 drachms roasted copper 
and 2 drachms opium: combine these ingredients, ievigate and sieve 
them and knead with river water. Make a collyrium of it and use as 


needed. 


One Hundred and Third Chapter 
The Scarred Iris Prolapse of the Size of a Nailhead5>) jreuti wi; 


This disease is related to the one just described. Here too you must 
open the site slowly, until a little water escapes from it. Then dress the 
patient and treat him with frankincense collyrium. Do not remove the 
collyrium or dressing from the eye until the site has healed. 

The disease is called scarred iris prolapse of the size of a head of a 
nail, as it resembles the shape of a flattened lentil. It is situated to one 
side of the line of vision, without spreading to the pupil. Hence it does 
not interfere with vision. If however it is situated on or close to the 
seeing area, it prevents the eye from seeing. Treatment is useless then. 


One Hundred and Fourth Chapter 
The Iris Prolapse of the Size of an Ant dedi wi, 

is smaller than the scarred iris prolapse of the size of a head of a 
nail, the treatment, however, is the same. 

The cornea is ineluctably involved in all these <three already men- 
tioned> diseases of the iris, since the iris can only sustain injury after 
the cornea has been penetrated. 

Those protrusions without common involvement <of both coats> 


ae F : : - (356) 
are different, that is when the cornea alone is ectatic’>". 


(354) Abo 1. HL 4. p. 60, almost identical. 
(355) A., Starts here. 
(356) A more precise desvription of this state is missing. But even A.b. 1. HL, 65. only writes 


few words on this. 
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If the <cornea> becomes ectatic, it damages the pupil in regard to 
vision unless you start treatment at once by means of firm dressings. 
The patient should sleep on his back. Instill astringent medication into 
the eye. The treatment should further extend to reducing the headache, 
among other methods, by bloodletting at the temples. Morcellation of 
the vessels located there [and their excision] reduces the headache. 
The roots of this disease are the pungency of the discharge and head- 
ache. The patient should avoid crying, sexual intercourse, constipa- 
tion, and remove all those other things already mentioned which in- 
volve violent movement. 


One Hundred and Fifth Chapter 


The perforation of the cornea means <consists of> a complete rup- 
ture of the cornea with total iris prolapse and escape of the proteina- 
ceous fluid. There is no other treatment apart from surgery for this dis- 
ease. Perform these <procedures> <without'>”)> completely draining 
the fluids. The eye will then retain its usual appearance, the white part 
as well as the black. Do not cause any damage by cutting deeply into 
the eye; rather incline your hand upwards. 

If, on the other hand. you want to make the eye smaller‘?>*), then 
guide the incision down deeper. The liquid contents will then es- 
cape?) 

Then sprinkle antimony on the eye as after surgery for <iris> pro- 
lapse. Apart from antimony nothing else is necessary. <Antimony> is 
the most important of all remedies. 


ies 
(369) and con- 


This disease occurs mostly as a sequela of smallpox 
taminated ulcers as well as resulting from poor treatment on the part of 


the physician. The person affected cannot close his lids if the prolapse 


(357) This word, missing in H., is required by the context and furthermore is present in the 
Arabic text. - A., is slightly different and not quite clear. 

(358) A., asin H. : to close. 

(359) This surgical procedure for staphyloma is also mentioned in Abu Al-Qasim (IH. chapter 


(360) gudari. Le. variola <smallpox> (and still like that today!) 
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is marked. The eye then is a very ugly sight. 





These are the essentials for the treatment of perforation. 


One Hundred and Sixth Chapter 
Diseases of the Pupil 4.1 45 3a! pol 

are of three types: first those in common with those of the hollow 
nerve; then those in common with the crystalline lens, and third 
<those that occur on their own>. 

Still others show an involvement of the proteinaceous fluid, as is 
the case in the constriction and dilatation <of the pupil>. 

That disease which shows involvement of the crystalline lens is 
strabismus'°°!) ; the one which occurs by itself, cataract. 

That disease which shows involvement of the hollow nerve, is dila- 
tation as well as occlusion of the pupil. 

I will describe each one of these diseases to you, along with their 
causes and treatment. Diseases of the pupil thus are cataract, dilata- 
tion, constriction, eccentric fixation and strabismus. 


One Hundred and Seventh Chapter 
Cataract <u 

has various colors and also various causes. It arises either from a 
faulty composition (dyscrasia) of the brain’*©) or from an excess of 
cataractogenic foods, or resulting from a special predisposition to suf- 
fer this effusion, or as the result of a blow on the head or being struck 
in the face. Such diseases as occur in the wake of headaches [and con- 
stipation] also belong here. 

{There are cataracts which show the sign of visual disturbanc- 
es}@?) [and others not displaying the same?) | 
(361) ct chapter 113 
(362) A., only : from cold mixture. 
(363) This addendum is required by the context. (1 wrote this before we had A.1 available .) 
Subsequently it turned out that of the two sentences required only A., has the first and only H. 
the second sentence. 


(364) A correct remark by ‘Ammar missing from Greek and Arabic <authors>. Cf. A.b. 1. 


} 


ll, 73. p. 214 and K., p. 158. 
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There are, moreover, several <types of>visual disturbances. 


Some of these arise {as the result of cataract and others} from the 
stomach {and some from the proteinaceous fluid. If they derive from 
the stomach, } then they are observed as identical shapes in both eyes 
simultaneously. They become less if the patient reduces food intake 
[as well as when the patient takes bitter herbs] and likewise, if he has 
been emptied by vomiting and purging. 

If, after two or three months have passed, the signs have steadily 
increased, <this points to cataract>. The phenomena arising form the 


rape + (365) 
stomach <do not show this>‘??”?, 


{The visual disturbances from cata- 
racts are not simultaneously present in both eyes, but rather present in 
one <eye> and not the other. <Disturbances originating> from the pro- 
teinaceous fluid behave like those from the stomach. } 

You should know that people hold differing views concerning cata- 
racts. One view that has been expressed is that the cataract is an effu- 


(366) Which affects the proteinaceous fluid and flows on down- 


sion 
wards until it forms a partition between the crystalline lens and visual 
perception. But this view is based on error and is quite inadmissible. 
For if it were so, then it would have to be possible for the cataract, 
since it is derived from the proteinaceous fluid, to be different in dif- 
ferent people, might be situated in various parts of the proteinaceous 
fluid, moving away from the pupil, or getting mixed up with the pro- 
teinaceous fluid during surgery, if it were naturally related to it. It 
should even be possible for the cataract to be present in two or three 
different sites at one time or another. Whoever maintains that the cata- 
ract arises from some of the {condensed} proteinaceous fluid [as it is 
similar to it] is wholly and completely wrong. For the origin of the 
cataract in the eye is a fine effusion which accumulates (condenses) 


out of a very damp mist under the involvement of the brain, which 


(365) Alb. TTL 1. 


(366) A., > something thick which ... 
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reaches a state of humid dyserasia?°”?. It thus slowly thickens?®*) in 


the eye, depending on the amount of the effusion, that is whether the 
quantity is larger or smaller. If only a small <quantity> is present, the 
condition <of cataract-formation> is very protracted. If a lot is 
present, the cataract forms in quite a short time. 


This is why the descending of the cataract into the eye? 6) and blur- 
ring of vision in the affected eye only takes a month or two in some 
cases; in other cases cataract formation is only complete after one or 
more years), This is a proof of our views. 

The sign of maturity of cataract : consists of the patient's mability 
to distinguish between black and white or to determine the number 


<of objects looked at> any more. Usually the cataract develops in the 


3708) _ that is when the body?°” is in accordance with 


left eye <first>' 
the disease, i.e. is moist. Some people, however, develop it in the night 
<eye> <first>. 

The visual disturbances arising from a cataract are permanent, but 
those originating from the stomach sometimes disappear and may re- 
appear later. 


Those arising from the proteinaceous fluid disappears when the 


(367) This strange theory has been ascribed by J. H. Baas (The Historical Development of the 
Medical Profession and the Medical Sciences, 1896 A.D., p. 106 ) to the Greeks - but incor- 
rectly as has been proved in G. d. A. (1899 A.D., p. 337 ) - but is found also in other Arabic 
<works>: as in Hunain (De Oculis, TV, chapter 12}, who writes obscurely and with confusion 
between cataract and visual disturbances, and further in Salah Al-Din (cf. footnote 379); also 
in [bn Zubr (Venet .. 1542 A.D., fol. 7), whom H. Magnus (A History of the Cataract, 1876 
A.D., p.21) has already mentioned. 

(368) H. > arises. 

(369) Hebrew Jardu Hammajim. This corresponds to the Arabic : alma’ an-nazil i'l ayn 


. teog tute ttt 
Ce 8 le Pasar 





: or two years. 
(370a) ‘Ammar knows very well that cataract usually affects both eyes, either in sequence or 
almost at the same time. cf. the beginning of chapter 108. 


(370b) A.; : cataract. Probably misspelt. 
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food intake is reduced as well as when eating dehydrating foods, mus- 
tard, pepper, ginger etc. and such items as make <the body> hot and 
dry. They are exacerbated if the patient eats humidifying items. 


The visual disturbances produced by cataract are similar to seeing a 
mosquito, fly, hair, the shape of coins?’") for stars or flashes] before 
the eye. All this is a consequence of cataract formation. 


If the latter is still slight, and if the patient seeks treatment without 
delay, he may still recover from it?’ Recovery will come about if 
the patient restricts his eating to some extent, eating only a little. If he 
is purged with {the previously mentioned} laxative pills and has cup- 
ping applied to the occiput, this treatment will soon stop the effu- 


(373) 


sion . The <cataract> formation will be arrested? ”. If the visual 


disturbances have become very pronounced, <conservative>treatment 
is not effective. The visual disturbances will increase more and more 


until the time for surgical intervention arrives. 


The physician has to know the appearance of the cataracts, the col- 
ors of them and the operable kinds thoroughly. 


General rules : with an operable cataract the patient will be able to 
375 i ; : 
see the rays” ’) of the sun {and light from a candle}. <With an opera- 


ble cataract> the pupil is reactive; it dilates in darkness and contracts 


(371) A; i drachms gal ys. 

(372) A.b. 1, p. 223. - K., p. 159. 

(373) The praiseworthy abstention from medical treatment of cataracts by ‘Ammar stands out 
in strong and favorable contrast from the myriad remedies mentioned and praised by the 
Greeks and other Arab <authors> (K. IV. 1] and 20, A.b. L. HL. 73, Salah Al-Din VHI. chap- 
ier 5, etc.). 

(374) [by irrigating (cleansing) agents, as by embrocating the eye with bile. fennel water or 
spurge. Galen mentions the following : Take the tubers of the alpine violet as well as its 
leaves, extract the juice from them and mix with honey. This is quite incomparable and re- 
moves the cataract and gets rid of visual disturbances completely.| This is an insertion. The 


> On bahur marjam, Cyclamen Europaeum, cf. Drag. 





(275) This was well known to the Greeks. Cf. G.d.A.. p. 414. 
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; ; 376) 
in the light?7°, 


Further, <the following> are signs that indicate an operable cata- 
ract: if, when the patient is crossing the street, he opens his eyes as if 
looking up to the sky; he sees light as if it is coming down to him from 
the sky. With an inoperable cataract, however, the patient will walk 
along the street with his eyes closed. 

Cataracts colored white, greyish-white or bluish-white are opera- 
ble. My observations show that cataracts tend to present in so many 


colors’) that it is not possible to quote the lot. 


The physician must be experienced in evaluating cataracts, be dis- 
cerning and be practiced in this. 


378) 


Countries'’’”) in which cataract is common have correspondingly 


<damp> characteristics. Tunis _ and Damiette?’” buss and simi- 
lar places close to the sea where they eat fresh fish, <fit in here>. | 
have seen many people with cataracts when | came to the land of the 
rivers (the Nile-Delta). The reason lies in the abundant seafood and 
high atmospheric humidity. It is just the same at the sea-coast and in 
the ports of Syria 78h LI je! I and all the countries of this type. 


[Site of the cataract.] The cataract floats in the middle of the pupil; 





(376) This exceedingly important rule ts not found among the Greek <authors>. The latter 











have only handed down the sentence that a cataract is operable, if the pupil dilates upon clos- 
ing of the other eye. (Galen VII. p. 89, Paulus VI, chapter 21: cf. G.d.A. p. 414.) This sen- 
tence, and this sentence alone, has been incorporated into the Arabic classic <texts> : Hunain 
(De Ocults PV, chapter 12), A.b. L., p. 221, [bn Sina p. 158. But the more important and more 
correct rule already mentioned in our text had been added to or at least hinted at in the Contin- 
ens gil Us lt! CIE 8913. Cognitio est ejus claudere alterum oculum aut ex mutatione loci 
lucidi ad obscurum.) This rule has been clearly enounced by ‘Ammar and was never lost 
sight of again by the better ophthalmologists among the Arabs. Salah Al-Din expressly writes 
: “One of the best signs of an operable cataract is pupillary dilation in darkness and contrac- 


tion in bright fight.” 






(377) A.b. L. lists eleven, Salah Al-Din also <eleven>. [. S. eight <colors>. 
(378) This oldest epidemiology of cataracts is peculiar to ‘Ammar. 
(378a) Hlegible in A.,. 


(378b) Sic A.,: H.: Kanaan. Bifad Al-Sham. 
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there is nothing touching it, as in fact, the visual spirit drives it to- 


(378) 


wards the cornea . Thus it is thrust towards the pupil because it is 


light in weight. 

[Definition of cataract'?7?) J The cataract is a body covered with a 
skin'?®) like that of an egg. This is why it descends under the needle 
as one piece. Hence it seems like a skin to us. But sometimes this skin 
<capsule> is torn <during surgery>. The physician will then have a 


whom this event occurs during surgery do not get rid of their visual 
disturbances after recovering because of the fragments of cataract ma- 


terial remaining in the eye. "The cause is the rupture of the <cataract> 


(381) 


capsule’”’’. But this happens only in rare instances. 


The part of it that remains and has not been cut away is <usually> 
of no importance in the operation and does not cause any trouble. 
This is why the physician performing eye operations must possess 


experience and come fresh to the task for he needs good <vision>, 


[patience and] a steady hand without any tremor'*??. 


(378) This idea seems to be a peculiarity of ‘Ammiar's. 

(379) This is of refreshing simplicity. not only in contrast to those <definitions> which A.b. [. 
adopts from the Greeks, but also in contrast to those scholastic and artificial ones constructed 
by J.S., and which were adorned with yet further flourishes by Salah Al-Din. It may suffice 
to quote the last, longest and all embracing one here : “You should know that cataract is a 
constipating disease and belongs to the diseases of numbers (i.e. to neoplasms). It is followed 
by a discontinuity of cohesion. The cataract is thus an alien humor which condenses from 
very damp vapor under involvement of the brain, when its consistency has become moist - 
and which occurs within the pupil between the proteinaceous fluid and the cornea. It prevents 
the objects of regard penetrating into the crystalline humor .” 

(380) A., has a small gap here. - ‘Ammar writes "skin" and not “shell: he thus refers to the 
inner skin of a bird's (e.g. hen's) egg. A.b. [. does not write anything about this, though later 
Arab ophthalmologists attribute this to him. 

But Hunain and Thabit Ibn Qurrah already talk of a cataract capsule. (Cf. Salah Al-Din, VIL 
chapter 5). <See Al-Basar Wa Al-Basirah. oaizw)> 

(381) This seems to be peculiar to ‘Ammar. 

(382) Accurate and important. <Found>, moreover, as early as Celsus and the earlier Arab 


<authors> (e.g. Tabari). 
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Further, the eye should not be operated on before the maturity of 


the cataract. One of the signs of maturity is the inability <of the 
eye®?)> to distinguish between colors. 
Part of the preparations for surgery are purging the patient by laxa- 


(384) 


tives, by bloodletting, by cupping glasses‘’°”’, or by all of the <above> 


combined. Surgery should only be performed thereafter. 


One Hundred and Eighth Chapter 
Type and Procedure of Surgery 


[The patient should first be purged as just explained.| Then 


384a 


lace” him in front of you. You, yourself, should sit slightly high- 
I y y gntly nig 


er, so that the head of the patient is opposite your chest. Then tell the 
patient to clasp his knees with both hands. If both eyes suffer from 
cataracts, cover one with cotton-wool held in place by a bandage'**4>) 
and tell the patient to look <with his other eye> towards the tip of his 


re 5 Pare : 386) 
nose. Then take a small knife*), hold it in your right'°°® hand and 
(383) A., writes "the patient". - Today physicians <would> say : “if the eye has only quantit- 
ative vision left (light perception).” - “Ammar, by the way, has again clearly stressed the most 
important thing and here too compares favorably with Paulus (VI, chapter 21; G.d.A. p. 415 
and A.b. L (p. 221). 


(384) “suction horns”. Cf. Galen, vol. X, p. 896. The preparation for cataract surgery has car- 
ried over into the 19th century A.D. Purging is still felt useful even today in order to spare 
the patient unnecessary movement after surgery. - ‘Ammar, who manifestly belonged among 
the best and boldest of the Arab cataract surgeons, did not apparently attach great importance 
to weather and time of the year.. - usually the Arabs tended to prefer sunny days between the 
vernal and autumnal equinoxes. Cf. A.b. 1 p. 229 and Salah Al-Din. 
(384a) A., > If you want to perform surgery, you should sit on something high, and the patient 
should sit on the floor. 
(384b) A., also writes : {and if the cataract has started in the right eye, cover the left and let 
the patient sit sideways on to you. } 
(385) H. ismil, [called al-barid a, J! ]. A.,: mibda ‘ lena 

, ~ s z : Shes : - ; 
(386) Ammar rejects the view that ambidexterity is required for cataract surgery, as held by 
both the Greeks and Arabs. The following case history will show that, given bilateral disease, 
‘Ammar will start with surgery in the right <eye>. 
One remark on the surgery on the left eye is missing in ‘Ammar. A.b. L and most other Arab 
<authors> recommend performing surgery on the right eye with the left hand, and with the 


right hand on the left eye. 
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open the conjunctiva at the lateral canthus at the same spot as is used 
for paracentesis. This spot should be <distant> two thirds of a barley- 
corn®®”) from the black part (limbus). 


(388), 


Once you have opened the spot with the small knife’’""’> then slow- 


ly insert the needle*”) in . Seis When you now feel that the needle 
has now entered a wide?™ ) space, keep it there and order the patient 


3 
to turn his face towards your face again [and grasp your knees‘ ae 


(387) One could doubt whether the length or width of a barleycorn is meant. But the length 
can not be rehed upon because of its tapered shape and the way the fine tips break off. The 
width, however, is reliable. It measures 4 mm. In one passage “half a barleycorn” is used for 
a very small measurement, as we use “one millimeter’. “Ammar is thus calling for a distance 
of three millimeters. (The description by Khiifah that immediately follows confirms this.) 
The distance of the point of the initial incision from the limbus is according to : 

a) Antyllos (in the Continens) the width of the iris. ie. 3 - 4mm: 

b)Paulos (VI. chapter 21. p. 416) the width of the handle of the cataract needle (3 - 5 mm). 
Paulus’ rule is repeated by most of the Arab <authors>. Thus by “Ali Ibn Abbas in the Arabic 
edition of the Royal book. II. p. 476: also by A.b. L. p. 231, and further by Salah Al- Din VI, 
chapter 5. who also quotes the description by Antyllos. Finally by Khal ifah, who expressly 
specifies : “as wide as the end of the handle of the cataract needle, which is one barleycorn 
wide.” (That is 4 mm). 

Description of the point of incision is missing from some Arab authors, as from J. S. (K.. p. 
162) and Al-Qaisi ( chapter 3). 

(388) H. {which looks as illustrated.| Al-Barid is shown as a small sickle-shaped knife in Le- 
clere’s Surgery by Abu Al-Qasim (table IT. ill. 50). : 








This instrument may be considered to be of little use. The silasteations in ae old iain: edition 


may be preferred. 








But also the old Arabic manuscript Anonymous Escorialensis 1, No. 876. illustrates al-barid as 





a sickle-shaped knife with a handle. 














Khalifah illustrates GH. 25) a “hordeolum-lancet for incision of the conjunctiva 
prior to Cataract surgery”. “This instrument seems appropriate. 
(389) Hebrew maqde'ah = migdah >a. Arabic. 

» 


(390) H.: empty. 


(390a) In Arabic: his knees oMzw). 
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without letting go]. Take the needle in your left hand, dry the eye with 
cotton-wool and talk to the patient encouragingly and calm his anxie- 
ty. Then slowly turn the cataract needle - while your hand is directed 
downwards and?) the needle-tip upwards - until the tip is over the 
cataract. Then lift your hand upwards until the tip of the needle reach- 
es the cataract and presses it downwards. Once you see that the cata- 
ract is luxated posteriorly and the pupil has become clear, with the cat- 
aract having reached the ciliary body processes, keep the needle 
firmly in place [stationary] for some time, until the process situated on 
the inner surface of the ciliary body have taken hold of the cataract 


[by suction and adhesion]. Only then lift the needle off the cataract. 


<If the cataract> stays in the ciliary processes, tell the patient to 
cough, blow his nose and grind his teeth - all this while the needle still 


remains in his eye, and the eye remains closed. 


Then tell him to open his eye. If the cataract has {returned and} as- 
cended, guide the needle on to the cataract again, until the ciliary pro- 
cesses fasten on to it by suction. Once it is attached there [and remains 
in place], you can be sure that it will never come back again. Reemer- 
gence of the cataract can occur because of the causes <already> men- 


tioned. 


There is only one type of cataract, shich the ciliary processes will 
not fasten on to. The doctor will make great efforts to deal with this, 


but, no matter how often he may press the cataract down, it will keep 


(390b} A., is accurate and very good. In H. this very step of pressing down is missing. 
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coming up again. Sometimes it moves sideways away from the ciliary 
processes into the empty space.The doctor should then make 
<further> attempts - but only if he is experienced. If you find the cata- 
ract is of this type, that the ciliary processes will not fasten on to it and 
that it has already got into the empty space, then raise it to the upper 
processes with the needle. It will then stay in this position. The cata- 
ve Al s® since it has the characteristics of air - it 


wt 


ract 1s called aerial 
floats and rises. 
<1>9)Such a case did occur as described <here>. A patient from 
Azraq’??*») 
had great difficulties with a cataract, I attached it superiorly. It then 


in Diarbekr displayed what I have just described: after I 


adhered to the upper processes, {half of it over half of the pupil, not 
moving up or down,} it remained in this position as if it were a piece 
of hard plaster. The vision of this patient returned to its normal state 
{and the cataract remained suspended in the manner described}. This 
is one of the marvels???" of <this type of> surgery. 

Sometimes neither the upper nor lower processes will accept the 
cataract - because of their inherent weakness, moisture content and lu- 
bricity. If that is the case, guide the cataract backwards, quite slowly, 
with the tip of the needle. The cataract will then sink between the 
coats <of the eye> on the side of the lateral canthus. I observe regular- 
ly {though sometimes I have got tired before the cataract adheres}. 
Once the cataract does remain in its position, place a heavy object on 
the head‘??*? of the patient, or ask a person to press with his hands on 
the patient's head, while the <operated> eye remains closed. Once you 
have done this, ask the patient to open his eye again. If the cataract has 
(391) A.) : hawa.H.: awer = aer <(lower air, thick air, atmosphere [FCB])>. The observa- 
tion is correct, the interpretation false. The cataract moves upward more easily when the zo- 
nules of the lens have remained <intact>. 


(392) These very peculiar reports on cataract surgery by ‘Ammar have been numbered by us 
with ascending Roman figures. Such <reports> are not known from the Greek <authors> and 
are only rarely found among the later Arab <authors>. 

(392a) Sic in H.. in A., the name of the place is obscure. 

(392b) H.: rarities. 


4Ox2 


(393) This strange step is discussed by Khalifah in more detail, 
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emerged again. In such cases the physician also uses the hollow 
(393a) 





needle 


If the cataract is of very light weight and does not adhere to any of 
the places mentioned, slowly introduce the needle until it is opposite 
to the medial canthus. Make an abrasion on the iris‘?? until blood is- 
sues from it and the whole eye turns red. Mix the cataract with blood 
<and press both downward>“">), close the eye and lay the patient on 
his back. When you take the dressing off on the third day, you will see 
something in him which may appear marvelous to you : his sight will 
have returned to its healthy state. 


<H>In Cairo I experienced something even more remarkable in the 
house of Abdulaziz. A 20 year old { Deilamite }9” J.L5 man with bi- 
lateral cataracts was present there. All the doctors had given up on 
him. He was then presented to me. I went with him <to his residence>, 
accompanied by two young students and several doctors.) | oper- 
ated on both eyes. I did not have much trouble with the right <eye>. 
But the left kept me busy from morning till midday on a summer 
day), Knocking on the cataract with the needle felt like knocking 
on a stone. As I was now convinced that nothing would ever become 
of this eye, I carried on with pressing on the cataract. Very soon, the 


(393a) this is the first time the hollow couching needle is mentioned, and that is what made 
‘Ammar as famous as he is. (Mzw) 

(394) A.b. Lon p. 234 writes comewhat differently : “If the cataract causes trouble. make the 
place bleed by pressing on the area towards the lateral canthus with the needle” ... ete. His 
transcriber Salah Al-Din writes the same. Khalifah criticizes this and voices the opinion that 
A.b. L was probably heavy-handed. 

The description by ‘Ammar is moreover more precise and useful for explaining <the notes> 
by Alb. L 

(395) The addendum in <> is necessary. Salah Al-Din writes : “until a little blood emerges ¢ 
mix this with the cataract and press <both> downward. The cataract will not then return, as it 
has become charged with blood.” H. writes “mix the needle with blood”. 


(395a) Le. from Deilam in Persia. 

(395b) This is the first time in the history of ophthalmic surgery one mentions that he per- 
formed surgery with his students and trainees..Mzwi 

(395¢) But in Cairo! This probably represents a slight oriental hyperbole. but the surgery did 


probably take a few hours, 
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cataract had emerged from the pupil, lay opposite to the cornea and 
stuck there between the cornea and the outer surface of the iris. I then 
saw something that I had never previously seen and which had not 
been mentioned by any of the earlier authors'??>"): T saw the cornea 
from the outside - it had already turned white. I now drew the needle 
out, instilled egg yolk with oil of violets, dressed the eyes, let the pa- 
tient rest and left - touched to the heart. I visited the patient on the 
third day, removed the dressing and found the cataract had reemerged 
in the eye | had first operated on without having had to expend much 
effort on . The other eye, however, of which I had despaired, had 
completely recovered, and his vision had returned to the normal state. 

The patient saw perfectly with this eye. I am informing you of this so 
that you can appreciate how, in this ophthalmic treatment, knowledge, 
prudence, {skill and} practice and experience is required. Anyone 
who has not had any practice should not undertake these proce- 


05e) 
duresC?°), 


When you have opperated on the eye, beat the white and yolk of an 


396) 


egg together with' oil of violets, dip cotton-wool in it and place it 


on the operated eye, the fellow <eye>, and also the forehead and tem- 

ples. Then bind a long bandage twice round the head to cover the eye 
; : : (397) : ‘ 

twice and tie the knot against the temple'’’’’ The patient should lie on 


his back, horizontally. The head should be level with the rest of the 


di 398} 


body - neither higher nor lower. Support his hea so that he can 


(395d) "But it happened to me", A., adds once again. 

(395e) A., : “does not possess any knowledge.” <In Arabic: he who does not posssess experi- 
ence will not hold on to a job. (mMzw)> 

(396) A.b. L., p. 234. 


(397) This dressing is more precisely described <by ‘Ammar> than by Paulos, A.b. |. and Sa- 
lah Al- Din. Khalifah writes : "Bind both eyes with a firm bandage. Tie the knot of the band- 
age close ta one of the ears, so that it is not under the head when the patient is asleep. 

(398) A.b. L writes : "on both sides”, Salah Al-Din adds “with a soft cushion". 

(399) Text “sutures”. (the knot of the dressing is next to one of the ears, according to Khali- 
fah.) Same in H. . on the other hand. A., writes : “also restrain the head, so that it does not 


move to either side or towards the pillows.” 
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not turn it to one side and lie on the knot 


aes . : : ‘ noe 400) 
lhe patient should avoid sneezing, coughing [and vomiting|| sca 13 
he feels like sneezing, he should rub the tip of his nose and bite his up- 


per lip. If he has a fit of coughing, he should sip some emulsion of 


quinces and lilies?" [If afflicted with vomiting, strengthen his stom- 


: : 40 1a) 
ach with manna-sugar<(40! " 
of two pomegranates and a drink of tamarinds or something simi- 


> and mastic. He should also sip the pulp 


lar 

Also, order him not to eat anything which he has to chew'*?3)_, For 
the <first> seven days, have him eat only bread-crumbs and small 
pieces of bread soaked in vegetable stock'*°?*), He should not chew 
anything before seven days have passed. All this should be prepared 
<for him>. 

If the patient is careful and determined and would like to sit up just 
for an hour to get some relief from lying down, he is free to do so. 
But he must then sit in a way that his head is supported from behind. 
Once he has recovered from the strain of having to lie down, he must 
go back to lying down as before(4*), 

The egg white and dressing have to be renewed every day. 


% F z £405) 
Leave the dressing in place for seven days‘), 


Then remove the dressing from the eye on the eighth day and put 
<the patient> in a dark room. Instill white collyrium into the eye once 
a day - but make sure there is no opium in the collyrium - for forty 


(400) A.b. L. p. 234. 

(401) H. sili = gilio, Italian - A.1 has cotton-seeds, but this is not clearly readable. 

(40 1a} <A sweet juice which exudes from incisions in the manna-ash tree [FCB I> 

(402) The first two of these three rules are also found in A.b. 1. , p. 235. 

(403) A.b. L., p. 235. 

(403a) A. > “pea-soup", 

(404) less detailed in A.b. 1. . p. 235. 

(405) Paulos leaves the dressing in place for seven days (?), A.b. 1. (p. 235) for three days. 
‘ammiar, by the way, seems to have left the first dressing for three days on the eye, according 


to his own immediately following case report. 
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days‘4) The patient should not be in sunny or light surround- 
ings until this period has passed. For one month <after sur- | 
gery> he should bandage his eye with cotton-wool when he | 
goes to bed. Once forty days have passed, he should take a | 
bath. Afterwards he can do whatever he likes and does not 


have to worry about it any more. 
(407) 


A 
AS 





[ This is an tilustration of the needle (miqdah), so that 
the researcher may become acquainted with it.] It is 1 1/2 
palms long, excluding the head (tip) used for surgery. The le- 
ngth of the tip introduced into the eye is equal to the first joint 

<4079) of the thumb®) 


A ring should be placed on the needle in order to separate 
the body of it from the needle. The tip of the needle is made 
triangular in order, first, to make the place of entry triangular 
in shape, so that the wound, because it is equiangular, will heal 
more quickly {whereas a round one will heal more slowly} 
and secondly so that once the tip has entered the eye, one of 
the three sides will always face the cataract and be found close | 
to it“). The needle does not then have to be turned, and one 
does not have to make any effort in order to make the cataract 


ae _—____— 





i 
| 
| 
| 
i 


(406) This extended postoperative treatment is missing in A.b. L. ; Khalifah, on the other 
hand, has taken it up. Salah Al-Din consents to ambulate the patient on the fourteenth day, if 
no inflammation occurred. 
(407) As this illustration is missing from H.. P have includ-)) QO 
ed the illustration of “two forms of the triangular cataract 
needle" from Leclerc's Surgery by Abu Al-Qasim here Gil. 
51 and 52). : 
However, they do not correspond exactly 
with the description in our texts, which | 
Salah Al- Din repeats almost verbatim. — 
The right illustration taken from Sz alah Al-Din fits much better. However, it probably repre- 
sents the hollow miqdah, which had the same shape but greater measurements than the 
«<needle> described has. 
In the anonymous Arabic Codex Escorialens. No. 876 the following illustration of a triangular 
cataract needle is found on fol. 86y with the annotation ; 























itis made <completely> from copper : the shaft is grooved so that it can be turned more easi- 
ly c the tp is tnangular, so that it pierces the eye more easily. 

(407a) <the distal phalanx of the thumb> 

(408) hence the length of the needle is [8cm, similar to a regular steel penholder. The length 
of the tip is 3.5em. 

(409) Then. once again, follows (with the pattern of a=b=c) : “For this reason make the tip tri- 
angular, so that one of its three sides will be facing the cataract without any interference.” - 
, writes “barleycorn” for tip. (Likewise. the Persian Zarrin-dast, about 1088 A.D.. 


1D? 
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descend’ 


<I>“ A wonderful experience. I operated on the eyes of a wom- 


409a) 


en in a palace, the green harem in the house of Ibn Al-Bekri. Cataracts 
were present in both eyes. | was accompanied by three apprentices in 
training. | started surgery on the right eye, proceeded according to 
plan, withdrew the needle again from the eye and dressed it. Then | 
started surgery on the second eye. As soon as | introduced the cataract 
needle (mihatt) into her eye and was engaged in pressing the cataract 
down, the woman fainted and looked as if she had died. I then 
sprinkled her breast with water until she moved again . Her spirits re- 
vived and she calmed down. | was now intending to press the cataract 
down a second time, but she immediately folded her hands and went 
into convulsions while the needle was still in her eye. The apprentices 
took fright and ran away. 

I however, took some peony!" from my pouch and gave her some 
of it to smell. Her spirits returned and she became calm. I now intend- 
ed to depress the cataract a third time and pressed ahead with haste 
and vigor. Her pupil then widened. It became as large as if she was 
suffering from pupillary dilation. While all this was happening, I kept 
the needle (mihatt) firmly in her eye, while my other hand kept her 
eye <still>. Once her condition had become calmer, | completed her 
treatment. She saw perfectly <well> afterwards. 

In all my experience and operations I have never observed another 
case in which all these coincidences came together, and yet the eye 
concerned recovered. | finally withdrew the needle from her eye, 
dressed it and laid the patient down to sleep. | visited her on the third 
day in order to inspect her eye. She then told me that she had been 
hemiplegic from the time I had left her. | now believed that, without 
doubt, after all that had happened, her eye must be lost, and loosened 


(409a) A.;: “attract”. 


(410) This is the story which has been so much botched up in “Canamusali de oculis". CF 





* 7 + ~ si * 6 Ps r 4 _ 

our introduction. Strangely. it is missing in A.,, but <the story> could well be by Ammar. 
(411) A.M. No. 426: fawanya, against epilepsy and convulsion : Drag. . p. 220, Paeonia of- 
ficinalis. 
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the knot full of despair. I then found her eyes in the best possible con- 
dition. She was close to recovery. I then praised God, the Almighty, 
for He can do everything, from Him come love and mercy. 


<IV> Another case. During the recovery of the eye I saw some- 


spicy 
thing marvelous, beyond the bounds?!) 


of <ordinary> recovery. This 
happened when | was engaged in treating one of the people from 
Sa'ud in Diarbekr. The man was about 30 years old and could not see 
anything. He had passed all his life up till then without being able to 
see. He had congenital cataracts. He came to me when I was in Sa'ud. 
He was accompanied by his father and many of the associates of Ibn 
Marwan, who was one of the most highly respected people in the 
country of Harran. | examined the patient and found that he had an op- 
erable'4!?) cataract. He acquainted me with the particulars of his condi- 
tion. I assured him that he would see with his eyes <again>, and he 
became cheerful. I now gave him a laxative*!) {performed bloodlet- 
ting } and applied cupping glasses. I then operated on his eyes. I saw 
in the eyes of this man something I had never seen before. Whenever I 
brought the needle (miqdah) close to the cataract, | saw it turn red 
sometimes, and sometimes yellowish. As soon as I observed this | 
[despaired of a successful result with this patient and] was convinced 
that he would not see again the least thing. Also, the cataract in his eye 


was like a stone that did not shift from its position but only changed 


Ada} ere: j 
color under the needle“?!4*)_ In my heart'*!4>) 


tf 


I then said to myself : 
{This needle has reached into his eye}. I will not take it out again un- 


til T have investigated this disease." So [ attacked the cataract with the 


(412) Salah Al-Din has copied the following section on surgery with the hollow needie almost 
verbatim for his chapter on cataract surgery. We designate this text Aw. 

(413) Thus in A., and A.,: the adjective is missing in H. 

(414) Thus in H.. A., writes “medication”, apparently with the same meaning - just like 


«(Greek text legible)> by Hippocrates. 





(4]4a) More clearly in A., than in H. and A., : changed its color. 


(4146) Thus in A., > Ho: "In the name of heaven". 
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needle vigorously. Behold, it had been cut to pieces like the mem- 
brane in an egg that encloses the white inside it. I did not give up 
hi 





c 


ke this until, after a great deal of effort, the whole cata- 
ract had been removed. This man saw afterwards. However, | had not 
counted on him seeing. On the third day | removed the dressing from 
his eyes : it was as if no cataract had ever been there. This is one of 
the most remarkable things I have ever seen. He has had the cataract 
for a long time: it had been present at birth. Besides that, there was the 
way the cataract changed its color and then gradually broke into piec- 
es. Finally, the man has sworn, in the name of heaven, that he did not 
spend one day on his back |[i.e. that he did not take proper care}. 
<Nevertheless he recovered.> 


treating him 


At that time I manufactured"*'*) hollow needle, but had never op- 
erated on anybody with it until I reached Tiberias (4,6). There they 
brought a Christian'*!>?) 
whatever you like, but I cannot lie flat with the back of my head 
down." [ then operated on him with the hollow needle and extracted 
the cataract. He immediately saw and did not have to lie on his back. 

i only dressed his eyes for seven days, and he used to lie down as he 
liked. 

Nobody has preceded me in the use of this needle {and nobody has 
ever operated with it before me}. I, however, have already operated on 
many <patients with it> in Egypt. I will now describe [its use in sur- 
gery as well] as how it is manufactured {| -just as I have done for the 
solid needle }{4!%, 


to me for eye surgery. He said to me : "Do 


(415) Thus is A., cin A. , “invented and manufactured cise; u2" > H. “took”, 

(415a) Thus in A., and A. while Ho only writes “man”. 

(416) The text of H. and of A., is interrupted here bv the following insertion :/For incipient 
cataracts use the treatment mentioned, ie. the patient is purged with remedies which convert 
humidity. The purge should match the type ef humidity. [f not. this increases the disease and 
the treatment will not be beneficial. The following treatment is of benefit in treatment of cat- 


aract ; take 10 drachms cooled decoction of fennel, 10 drachms non-smoked honey. a like 





amount of cooled decoction of caraway, 2 drachms of bile from a he-goat : igate the latter 
and add it to the remaining remedies and store it in a container. Embrocate the patient with 
ihis morning and evening, as this will do good].- The codex A. is completely free of such in- 


sertions! 
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Description of Surgery with the Hollow Couching Needle 


Si gull pill allie 
Reece 

As tar as introducing it into the eye is concerned, the surgical pro- 
cedure with the hollow needle is just like the one previously described 
<for the solid <needle>>. However, once the needle has been intro- 
duced into the interior of the eye, the manipulation is different. De- 
press the cataract following the former procedure. However, once the 
cataract descends and half of the pupil has become visible, you will 
see the needle in the interior of the eye - it does not become visible 
until the pupil has become clear. As soon as you see the needle, try to 
find out on which of the three sides of the needle the <aspiration> hole 
is located. Put this on the cataract. Then order your assistant to aspi- 
rate forcefully <at the distal end of the needle>. The cataract has a 
thick body you see ; it is covered by a skin like that of the white of an 
egg ; the cataract is contained within this skin!” If he aspirates and 
the cataract adheres to the hole of the needle, order <your assistant> to 
aspirate more forcibly. You, however, should keep watching the cat- 
aract with your eyes. As soon as the cataract has disappeared into the 
needle, while your assistant continues to aspirate in the usual way un- 
til the needle has come out of the eye. The cataract will then have left 
<the eye> with it. 


The patient does not have to lie down. But you have to dress his 
eyes for seven days, until the place of entry has healed over. The as- 
sisstant has to be careful to avoid allowing any of his breath flowing 


back into the eye when aspirating - as then the eye would become 


(417) In H. (out not in A.,} an insertion interrupting the text follows : 

iL operated on a patient with cataract in the free hospital. With me were many doctors and ap- 
prentices. When | had introduced the needle into the eve and depressed the cataract two or 
three times, it returned again. | then split the skin which covers the cataract, and it started to 
flow like water flowing out of a jug : and I helped it to do so. But the physicians tried to 





scare me. However, | laid the needle against <the cataract>, until it had flowed out of the 
skin, and [ kept on with this unit] there was nothing of it left. The doctors were surprised 
about this. When | noticed <their surprise>, | told them that the disease would follow the best 


possible course, as | had seen this several times before. | 
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swollen'*!”*). The needle must not come into contact with the protei- 
naceous fluid and draw on it much during aspiration - the eye then 


would shrivel. 

The patient has to beware of light, candles, sexual intercourse, vo- 
miting, crying and constipation for 40 days. This is everything on the 
different kinds of surgical procedures. 

If | had enough spare time for it, | would discuss this point in much 
more detail .. | have, however, chosen to deal with it briefly, so that 
anybody engaged in this may gain a clear understanding of it {and in 
order to make it easy for the student, so that he can review what he has 
learnt}. 

Description of the Hollow Couching Needle gol! CHa dae 


The shape of the hollow needle has to match the solid one. But the 
hollow one is thicker. The hollow <channel> must be continuous from 
its tip to the end. The part used to aspirate the cataract is a hole on one 
of its three surfaces. Whoever wants to perform surgery with this 
needle needs an assistant trained for this purpose. [This is an illustra- 


tion of the hollow needle‘*!®) 


419) 


. It should be fashioned from yellow ore 


: he ae : feaian : (419a)} 
or gold!” to the specified shape. Use it as I have described'4!?*) } 
(417a) Thus in A. and A., swelling from internal suppuration is probably meant. H. | o 
writes "then the cataract would return", But the first interpretation appears more suit- 
able because of the subsequent contrast to: “then the eye would shrivel”. 
(418) This illustration is missing from the manuscript H. We have substituted the 
corresponding one from Salah Al-Din for it. A.b. L and J. S. do not write anything 
about the aspiration <technique>: Salah Al-Din and Khalifah both have a detailed 
chapter on it, and both Abu Al-Qasim and Anonymous Escorialensis No. 876 have a 
brief remark rejecting it. 
(419) Le. probably from copper or gold alloy. 


(419a) In A, as well as in H. this follows : [Description of an eye ointment used for 





embrocation following surgery. Itis the white eye ointment. which however does not 


contain opium. Take | drachm white lead. 2 drachms each of gum arabic, tragacanth 


and starch : take these ingredients, levigate. sieve and knead with fennel water. In- 


still once a day into the eye.| This prescription is either an insertion. or it belongs in 





the text prior to footnote 407. 
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= Zo! a 7 : F . AIO) 3. . 

Constriction of the pupil arises from two” different causes, either 
because of dryness or because of humidity. 

A patient suffering from this disease sees <well> in the distance, 


niet Y . « 
“201 - When he looks at an object, he sees it larger than it 


but not at near' 
is in reality'‘*??), The cause lof seeing in the distance, but not at near] 
23) lies either in the moisture content or the viscosity of the visual 
spirit. When <the patient> looks at a distant object, his vision extends 
to it. Because of the distance the visual spirit emanating from the eye 
is attenuated and the object is seen perfectly well. However, if the ob- 
ject is close by, the visual spirit remains moist and viscous : hence the 
object is not seen at near. 

The cause for the patient seeing the object larger lies in the fact that 
the visual spirit is not able to emerge fom the <constricted> pupil until 
it has been fortified ; it is like with a jet of water issuing from a nar- 
row pipe: because of the force behind the water, the jet does not spread 
out until it has travelled a greater distance'**), The same holds true for 
the visual spirit : if it meets an object, it does not meet it from both 
sides until its properties have been strengthened. Rather it, first of all, 
increases within the eye observing the object and fills all its pores ; 
thus the patient sees an object larger than it really is. 

If a human being‘) is born with a constricted pupil, this is a sign 
indicating sharp sight and is commendable. Such a man can see hid- 


(420) A. b. 1. IL, 69, lists six. 

(421) peculiar to ‘Ammar. As if he is describing Hypermetropia. 

(422) General opinion among the Greek and Arabs. A.b. 1. IL. 69. 

(423) H. “or in the quantity of the visual spirit”. Misspelling by repeating the word quantity 
again (taken from the immediately preceding quantity of moisture)". 

(424) The text is not quite in order here. ‘Ammar is thinking of artificial fountains. The theo- 
ry is weird. Cf. K., p. 128. 

(425) A.b. LTE, 69. 
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den distant objects. If, however, <the pupillary constriction> is ac- 
quired, then distant objects are seen larger, as has been explained by 
the etiology of constriction. The latter is not then congenital, but ac- 
quired. {Therefore, the congenital constriction is commended, the one 
acquired through disease is blamed. } 

This disease can arise as a result of aridity or as a result of humidi- 
ty. In the type arising out of dryness the proteinaceous fluid decreases 
until finally the iris looses its elasticity and nutrition decreases so that 
the pupil becomes small, that 1s the visual aperture becomes narrow. 
No damage occurs consequent upon the constriction of the pupil, but 
from a reduction in the proteinaceous fluid. 


mye oe . ~ . 496) 
The type of disease originating from moisture?” 


occur consequent 
to an increase in the proteinaceous fluid, which leads to debilita- 
tion*264 in the parts of the iris until they coalesce with one another. 
This constricts the sight emanating from the eye. These are the causes 
of constriction of the pupil. 

For the type of the disease arising of dryness treatment is diffi- 


(427 


cult”. For the type arising from moisture cure is easy and recovery 


uncomplicated. Drying humidity can be achieved more easily than the 
humidification of dryness‘4?>), The difference between <the type> of 
disease caused by dryness and the one caused by humidity lies in the 
following: in the former <disease> the whole eye is shrunken, and this 


429) 


is called phthisis‘*~” of the globe ; in the latter the shape of the eye re- 


mains normal, but the pupil is not in its natural state?) 


(426) A., writes this paragraph shorter: “If the iris is moist it is also under tension and the 
pupil becomes more constricted.” 

(426a) A.b. LHL, 205. 

(427) “Etiology is followed by prognosis” could be said in the language of today's physicians. 
We could add: “Intis is easier to treat than early phthisis”. 

(428) After Galen, VI, p. 92. Cf. Avb. L, p. 206. 

(429) (or usi} = tisi (italian). 

(430) “Ammiar's description is shorter and more concise than the one by A.b. 1, while the lat- 
ter contributes several variant forms worthy of notice. 
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One Hundred and Tenth Chapter 
Treatment of Constriction. 


[We have previously <described>, that the disease arises from two 
causes : from desiccation and saturation.] The type arising from dry- 


ness 1s found to be incurable ; in fact, there is no cure for this disease. 


However, for the type arising from saturation, treatment consists in 
reducing food intake <in general>, eating dehydrating and spicy thi- 
ngs encouraging, in taking hot baths on an empty stomach, in blood- 
letting at the vena cephalica and by purging with a medicine that real- 
ly does evacuate liquids. If the purging includes other things than 
liquid, it is not only not useful, but harmful. 


Further, embrocate the eye with the following See Prescrip- 
tion of a coral oe Take 5 drachms green‘43!) flowers of zinc, 
1/2 a drachm corals, 2 drachms flintstone, 1/3 drachm each of ginger 
and long pepper. 1/4 drachm regular pepper; combine these ingre- 
dients, levigate, sieve through silk, keep in a glass container and use 
{as needed, if God will}. But for those suffering from the disease 
<arising from dryness>, treatment is the reverse of that for anyone 
who has an excess of fluid. [Help comes from God.] {"This is all on 
treatment of pupillary constriction. } 


One Hundred and Eleventh Chapter 
The Dilatation <of the Pupil>“”) ¢usyi 


has two forms. The first is based on the co-involvement of the hollow 
<optic> nerve; the second consists of a weakness that disturbs the vis- 
ual spirit released in the brain, causing it to turn viscous and to inter- 
fere with distance vision. If the patient looks at large objects, they will 


appear small to him, similar to looking at a distant object and this will 


(431 Ct . A.M. No. 9S (Tutia). 


(432) A.b. LU. 68, slightly different. “Ammar is not vey clear here. 
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appear small to him - this is due to the thick vapors situated between 
the sensation and the perceived <object>. This is why these concur- 
rences take place. These people even see better at night than in the 
daytime@32a) - just on account of the weakness of the visual spirit. In 
daytime the heat and rays of the sun have a thickening effect on the 
light <emanating from> <these eyes> and hence vision becomes 
weak. Once night falls, the heat and rays from the sun cease, and vi- 
sion becomes strong because of the chill at night. Such people then 
see better at night than in the daytime. The pupillary dilatation occur- 
ring with co-involvement of the optic nerve will be mentioned among 


the diseases of the latter {if God, the Almighty, will}. 


<One Hundred and Twelfth Chapter> 
The Treatment 


requires purging by aloe pills, again and again, for those who can 
see at near, but not in the distance'432@"), <Such a patient> should re- 
frain from sexual intercourse, supper and should eat plenty of tur- 
nips‘4324), just as much as he likes, for turnips‘433) are valuable for stre- 
ngthening vision. Further, his eye should be embrocated with the 
pomegranate collyrium, described by the learned Razi‘434) and called 
"Eye-Sharpener of the Sculptors”. Prescription : take sweet pomegran- 
ates as well as decidedly bitter ones: squeeze <the juice of both sorts> 
by hand into a clean bowl and put the juice of each sort into a separate 


(432a') 'A., as if he is describing (Hemeralopia) = day blindness (m. z. w.) 





(432a") Myopia (MZW). 

(432a) A., : meat (?). 

(433) K., p. 137. 

(434) Oreibas, Euphor., IV, 24. Cf R.C.. Ab. 1 Tl, chapter 23, p. 278; K., p. 134. The in- 
struction to let the juice ferment for three months is missing in the Greek version. H. writes : 

“From the beginning of tammuz to the end of ab”: A., writes “from the beginning of haziran 
to the end of ab.” A., had to choose the Syrian months, as the Arabian months retrograde 
through the year. -A., writes “Razi in his book”. (The A. manuscript does not contain a quo- 


tation |) 
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glass container; seal the opening carefully. From the beginning of the 
month of July to the end of August, these containers are placed into 
the sun. Once a month, the yeast is skimmed off and discarded. Then 
take one drachm each of aloe, long pepper and salt of ammonia for 
each pound of pomegranate juice. Levigate these ingredients well, 
sieve them well and add them to <a mixture of> the two sorts of pom- 
egranate juice. Embrocate with this. It is excellent and the older it is 
the better it is. | have tested this treatment many times and found it 
splendid‘43>) beyond prescription; [ it is the most excellent treatment]. 


| This is all on the treatment of pupillary dilation. | 


One Hundred and Thirteenth Chapter 
On Crooked Sight and Obliqueness of Vision” Jgdigcl> go! 


Crooked vision is the displacement of the pupil away from its edge 
towards one side, whether to the left or right, up or down. This condi- 
tion occurs with iris prolapse. The <pupil> is drawn towards the side 
where the prolapse is and its <original> contour becomes distort- 
ed.{ This is not detrimental to vision and has already been mentioned 
under diseases of the iris. This disease is produced} <and> [its shape 
is determined] by influences from the iris and cornea. 


In contrast, strabismus belongs among the diseases of the lens and 


the pupil. This is as follows : 


[As already mentioned,] three muscles are found at the root of the 
hollow nerve, through which the visual spirit travels. They embrace 
the <nerve(437)> so that it can not dilate and the <internal> light be 
dissipated. To this add the four muscles arranged at the back (the pos- 


(435) The text has an undecipherable word. 

(436) Crooked Sight = distortions due to corneal irregularities in association with displace- 
ment of the pupil. Obliqueness of vision = Strabismus. 

This type of presentation is not found in A.b. I. 


(437) H. “the eye". 
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terior half) of the eye: right and left, <above> and below, and two oth- 





er <oblique> ene muscles work together with these giving sup- 
port. These muscles move the eye to wherever it wants to turn. 

Occasionally all these muscles suffer from spasms or paralysis‘438), 
If one of these <four> muscles is paralyzed, the eye turns to the oppo- 
site side. If, however, it suffers from a spasm, the <muscle> pulls the 
eye towards that side where the cramp is. 

This disease can occur at any one of the four sides of the eye: 
above, below, right or left. Depending on the site of paralysis, the eye 
will turn to the opposite side. If the paralysis is above, the eye will 
turn down. {If <the paralysis is> below, the eye turns up.} If the eye 
turns towards the mdial canthus, the paralysis is at the lateral canthus. 
{If the eye turns towards the lateral canthus, the paralysis is at the me- 
dial canthus.} Spasms cause the opposite of paralysis. 

If the eye deviates towards one side, strabismus arises. There is a 
type of strabismus detrimental to vision and another type, which is 
not. The type of strabismus with <deviation> upwards or downwards 


causes the patient to see a single object double. 











If, however, <the squint> turns the eye towards one of the canthi, 
this does not impair vision - it is ae that the eye appears deviated. 

For the muscles at the root of the hollow nerve‘4>) the following 
differences exist between spasms and paralysis: the former will retract 
the eye. The latter will cause it to protrude. 

If one or two of the three muscles present at the root of the hollow 
nerve are paralysed, the eye will become proptotic. Sometimes a dilat- 
ed pupil and complete loss of vision is added to this. 

The type of strabismus that originates from spasms is far from any 


<hopes of a> cure. 


(438) A.b. T. TEL 20. 
(439) Alb 1 HE 1S. 
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<One Hundred and Fourteenth Chapter> 
Treatment 

For the type of <strabismus> originating from paralysis, treatment 
consists in patching the sound eye. Vision then returns in the other eye 
and it turns back to the normal position - beware of removing the 
dressing. Attach a piece of multicolored cloth or some colored wool- 
len threads‘#4) opposite the eye. 

In addition, the patient should be purged with bitter herbs and aloe 
pills and should take a bath every other day449), Prepare a sternutato- 
ry from the juice of crushed olive leaves and keep him from being ex- 
posed to wind. 

If it is accompanied by headache, cut the vessels on both temples in 
the way described under the treatment of serious ocular inflammation. 
Tell the patient to reduce his intake of food, if possible. These com- 
prise the most important <items in> the treatment of strabismus. 

Also embrocate him with the Persian collyrium. This will safeguard 
the health of the eye and dry its moisture and strengthen it. Prescrip- 
tion for the Persian remedy : take 5 drachms antimony levigated on 
marble(44), | drachm musk-preparation(440° - [ | scruple camphor‘44!)]: 
these ingredients are levigated and sieved until they become thin like 
air [an impalpably fine powder]; embrocate with this morning and 
evening. It is wonderful. 

These are the essentials on the treatment of paralytic strabismus. 
There is no cure for strabismus due to spasm. [The real recuperation 


comes from God.| { This is all on the treatment of diseases of the iris. } 


(440) This special exercise is. in fact, quite useful for the strabismic eye. (Strabismus surgery 
originated only in the 19th century A.D.). 

(440a) A., > gibban Le Yauman wa yauman la CY a gs sl ag) Le : this rare word is ex- 
plained ina marginal note. Cf. footnote 174. _ 

(440b) Such in H.: A, “washed”. 

(440c¢) sukk al-misk SUU(¢. 2 Cf La.B. IL No. 120. 


(441) danig gis. - misqal JUt."in weight” is added to precious remedies. 
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<One Hundred and Fifteenth Chapter> 
Diseases of the Proteinaceous fluid'+?) dyandidigb pil ,i 





[now come into consideration. These are:] change in color, increase 


in quantity, decrease in quantity and conspissation. 


I will list the causes and treatments <of these diseases> {if God 
will}. You should know that diseases of the proteinaceous fluid in- 
volve the lens as they run their course. Any injury penetrating into the 
proteinaceous fluid does harm primarily when it penetrates the lens, 
for the proteinaceous fluid is there to protect the lens against heat and 
cold and accidents from the outside(443). 


<One Hundred and Sixteenth Chapter 
Changes in Color dead! gb Jl yal pati 
of the proteinaceous fluid consist of three types444). 


In one type, the color is completely changed. The patient then sees 
all objects in the color of the changed <proteinaceous fluid>: If the 
color of it has changed to red, he will see all objects in red. If the color 
of it is blackish, <the patient> will see all objects as if they were 
clouds or smoke, depending on the variations in the color <of the pro- 
teinaceous fluid>. 


In the second type, the proteinaceous fluid <only> occasionally 
changes color; that is, it does alter at certain times as a result of the va- 
pors which rise up to it from the stomach: { objects appear to him <in a 


color> corresponding to the vapor}. 


In the third kind some part <of the proteinaceous fluid> changes : 
the patient then sees in front of him objects which, in color and shape, 


(442) A.b. I. TH, 10. 
(443) Sic in A.,  H. is similar. but more verbose. - This heavy emphasis laid on a concept 
which is quite correct is peculiar to “Ammar. 


(444) Alb. 1, p. 245, likewise. 
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resemble the colored part of this proteinaceous fluid. 


These phenomena are similar to those plaguing patients with incipi- 
ent cataracts and those whose eyes are affected by vapors arising from 


the stomach. 


<One Hundred and Seventeenth Chapter> 
Conspissation of the Proteinaceous Fluid’"”’ ivadldu ge vidas 


also occurs. If the conspissation is minimal, only distance vision is af- 
fected. Sometimes, however, the proteinaceous fluid becomes exces- 
sively viscous, be it as a whole or in parts. If <this happens> to the 
whole <proteinaceous fluid>, vision is completely obstructed: this dis- 
2ase is called a cataract, only that this is a bad cataract'+46). If this has 
completely developed in the human <eye>, there is no hope of a cure. 

If only a partial <conspissation> exists, it sometimes consists of 
parts cohering'#462) together, either in the center or towards the peri- 
phery. If it is in the center, the patient will see something like a hole in 
any object he looks at. It is as if every object he looks at has a depres- 
sion in it. If, however, the <conspissation> surrounds the center, this 
condition interferes with the eye seeing a number of objects at once. 
Rather, it has to observe each of the objects separately. 

If the conspissation consists of parts dispersed throughout the pro- 
teinaceous fluid, the person affected seems to see a hair, mosquito or 
fly floating in front of his eye. This phenomenon is usually noticed 
when getting up from sleep and also in a persistent fever. 

All these conditions develop with injury involving the lens. It is 
like this: conspissation of the proteinaceous fluid forms an external 


screen between the lens and the perceived object. 


(445) Same in A.b. 1. p. 243. The source is Galen. 


(446) A. > [Strangers call this disease al-tamt C02) lla Opa pallid H. has the 





same addendum but writes al-baht. - we cannot interpret these two words. 


(446a) H. “burned”. (Probably misspelied.) 


173 


‘Ammar Ibn ‘Ali Al-Mawsili 
<One Hundred and Eighteenth Chapter>'+ 


Sometimes the proteinaceous fluid decreases 





and cannot form a screen between the light and the lens anymore. The 
lens is then injured on each side either through the desiccation of the 
protemaceous fluid also drying the lens, or perhaps this <reduction of 
the> proteinaceous fluid desiccates the crystalline lens>. This disease 


is the most severe of all <those last mentioned ones>. 


<One Hundred and Nineteenth Chapter> 

The conspissation and increase of the proteinaceous fluid requires 
ireatment as for incipient cataract“4”). 

The conspissation requires remedies which will dilute and purge, 
like administering bitter herbs and aloe pills. one after the other. Fur- 
ther the patient must abstain trom supper and eating harmful foods 
such as beef, lentils, fish, milk“*?" and items which produce the black 
matter. The patient should not go to sleep without having taken some 
of the bitter herbs. If the conspissation has solidified. it completely ob- 
structs vision. Finally the eye has to be embrocated with the bile col- 
lyrium. Prescription: take bile of a woif47>) and a hyena and the ashes 
of a swallow. ammonium salt and sagapen: make a collyrium of this 
with the juice of fresh fennel. [At the time of embrocation, grind some 
of this on a whetstone.| {Embrocate with it} as it is wonderful. 

For the type <of the> disease caused by an increase <of the pro- 
tein>. treatment consists of reducing food intake and of eating dehy- 
drating foods like mustard, ginger, pepper <etc.>. The patient should 


¢ 


also regularly take a bath on an empty stomach and eat preserved gin- 


(446b; A., reveals that the text continues here. 
(447) A.b. 1. p. 246 


(447a) Ho: “goat meat’. (Also laban -.J instead of tais.) 


GLATb) H. “bear”. 
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ger on an empty stomach every day. he should embrocate the eye with 


s448) and, as far as possi- 


king's collyrium. he should use stomach pills 
ble, eat dry foods. 

The drying type of disease does not have a cure. The eye goes blind 
with it. | have already mentioned this. [t is called shrinking of the 
globe coll be . if the protein dries, the lens also dries up. (Tf, howev- 
er. the lens, the storehouse of light, dries, vision will certainly cease. } 
These are the essentials on diseases of the proteinaceous fluid and 
their treatment. 

Prescription of the king's collyrium mentioned above. Take 10 
drachms each of meerschaum and gold colored calamine, 5 drachms 


(A449 


burnt copper, 2 drachms each of Andaranian rock salt'*"”’, Indian be- 
tel, white lead, pepper and long pepper, castor, Indian spikenard and 
antimony, | drachm of cloves. 5 drachms of aloe. | drachm of tree 
moss, 3 drachms each of [myrrh|, {Chinese} celandine, ammonium 
salt and yellow dyer's madder, 3 drachms yellow myrobalanes, 5 
drachms each of baking salt and collyrium of celandine, and | drachm 
of Indian salt‘. These ingredients are combined, levigated, sieved 
through silk and stored in a container. Embrocate with it morning and 
evening. It is a great and proven treatment. 

Prescription of the stomach pills: take 5 drachms silk of flax. 3 1/2 


drachms le (8 drachms sugar aloe, | 1/2 drachms soco- 
(450; 


TSethy 


'>|, 5/4 drachms each of fragrant spikenard, cost <'7°"'>, 





trine< 


balsam grains and saffron. | drachm of rush?!) flowers 2, drachms of 


cassia<“!")S chips: these ingredients are mixed, levigated. sieved and 


i448) AL, > istamahiqun Awe H. sstomatikon. (stomatikon or stomachikon <throat, 


mouth. ao [FCBI>). CP diose HE chap. 5 Plin. XX. IL 
(449) A.M. Nea. SOE. 


(450) The basilikon Oo 22 <(from basileto. the king's [FCBhj> in A.b. 1. p. 65. is different. 





(450a<Aloe from an istand in the Indian ocean (FCB I> 
(450b)<An aromatic root from Cashmere | FCB |> 


(S51) Al, cidhir, JaiB. No. 29 and 404. H. askinanti = squinanthus., medieval for schoiny 





anthos <sharp reed [FCB [}>. Paul.. or schotnanthion. Alexander of Tralles. 


(485 taj<A bark resernbling cinnamon [FCB I> 
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kneaded with cabbage'*>?)juice. Make pills from this, dry them in the 
shade and store in a [glazed] container. Put 2 1/2 drachms of this in 
warm water.This prescription must only be made using the juice of 


cabbage; it may not be mixed and applied differently. 


<One Hundred and Twentieth aia > 
The Diseases of the Hollow Nerve <3 geelldmaall_ jal sai 


[then have to be considered.] There are five'*>?) of these: dyscrasia, 
weakness, swelling, occulsion and dilatation<'4534/> You should 
know‘**4) that the diseases of the optic nerve elude direct perception 
<by the physician>. They are withdrawn from his <immediate percep- 
tion. However they can be recognized by comparison, evaluation 
(diagnosis)"*#) and experience. This works as follows: while the 
damage affects the hollow optic nerve, the eye still remains in its natu- 
ral state; not the slightest hint of the disease present reaches the 
<globe proper>. Thus. if the disease stays hidden, and if the eye is 
found to be in its natural state without any change, but without vision, 
then you can propound your diagnosis: from this you recognize that 


the disease is present in the optic nerve. 


Dyscrasia, congestion, swelling and weakness <of the optic nerve> 
can only be recognized by evaluation, yet dilatation can be detected by 


directly observing the abnormally dilated pupil. 


(452) A.,: Karamb nabati _jav!! i SUI Nabathean <(Southern Jordanj> cabbage. HI: 
krub natti. 

(453) A.b. 1. TH. p. LE. has another classification. 

(433a}<The German word ‘Erweiterung’ could well be interpreted as atrophy. stmilary to the 
glaucomatous optic nerve atrophy with excavation of the optic nerve head. [WJR|> 

(454) A. 1s slightly different and shorter, but the meaning is the same. 


(4$4a) A.b. L, p. 258. 
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<One Hundred and Twenty First Chapter> 





If a drawing < sensation> is present in the conjunctival vessels as 
well as redness and pain, this indicates that the disease <present> is 
caused by dilatation <of the optic nerve>. It can arise either from dry- 
ness or humidity [as already mentioned]. Both types of the disease are 
quite dangerous. The one caused by dryness has the following charac- 
teristics. [as already mentioned,] three muscles are present at the root 
of this <optic> nerve in order to protect it against being distended, and 
to prevent the light being dispersed. These muscles can suffer injury. 
if their tissues become dehydrated, then the substance which supply 
them with nourishment will be cut off, in fact consequent to a dyscra- 
Sia prevailing in them. The dryness affects <the muscles> like 
skins“")brought close to a fire to make them shrink. Severe pain in 
the head and orbit is associated with this. I will revert to the treatment 
of this condition <later on>. Dilatation as the consequence of satura- 
tion has the following characteristics : the three muscles mentioned 
are affected by an alien, exceedingly viscous fluid which renders them 
flaccid. This is similar to soaking skins 5 5 in water to soften and 
thicken them. As these muscles slacken, the light becomes diffused, 
perception is cut off, the visual spirit is dissipated and vision ceas- 
eg(455). 


Pulsation, redness and pain'***” associated with loss of vision. are 
considered signs for swelling » ) .J| and hot dyscrasia s\41 cll + gw af- 
fecting the hollow nerve. 

However, for the type of swelling originating from the white and 
black matter (from mucus and black bile) the signs are a <sensation 


of> heaviness and loss of warmth. The two <varieties> are differen- 


a 


(454b) This word is obscure in both A., and H. In the Arabic text (tendon) pal g 
(455) Alb. 1, p. 259. 


(455a) A.y 2 “heaviness”, 
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tiated by the duration since onset: the swelling associated with heavi- 


ness only arises quite gradually over a long period of time. 


Marked heating of the eye associated with loss of vision is consid- 
ered as a sign for hot dyscrasia in the hollow nerve. Coldness like 
snow in the eye, <similarly> asociated with loss of vision, is, howev- 


er, considered as <a sign of> cold dyscrasia in the eye. 


<One Hundred and Twenty Second Chapter> 
Congestion of the Optic Nerve 489221! duaall bt. 


is indicated by a sensation of heaviness suddenly occurring in the 


eye(456), 


I have talked about the dilatation <of the optic nerve> already. It 
can originate either from desiccation or saturation. The one arising 
from dryness usually attacks in old age. The one caused by moisture 
usually affects women and children. 

All the diseases mentioned are serious and difficult to treat ; all of 
them are injurious to the crystalline lens. The connection is as follows: 
the hollow nerve guides the visual spirit to the lens. If this nerve be- 


comes diseased and widened, vision ceases completely. 


If you haste <in treating) at the beginning of the disease, recovery 
may occur [if no other disease exists in addition]. But if you delay 


<treatment>, there is no cure for it. 
<One Hundred and Twenty Third chapter> 
Treatment of Dilatation <of the Optic Nerve> jWosteds 


For the <dilatation> caused by dryness, the person affected must 


take a bath regularly (after having eaten something}. It should not be 


very hot, merely luke-warm <and filled with> sweet, soft water. The 


patient should pour plenty of it over his head and rub it with oil of vio- 


(456) A.b. 1. . p. 262, slightly different. 
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lets. On retiring at night, he should also put a dressing on his eye made 
from bean-flour kneaded with an infusion of evergreen <(4°)> with 
the addition of oil of violets. [Once a day for three days, he should 
also use a sternutatory <made from> one carat (4 grains<‘456)> Jeyi- 


gated plums and one drachm of reed oil or water-lily oil.] 


If it is accompanied by severe headaches, morcellate the temporal 
vessels in the way already described. The patient should also be 
purged with aloe-pills and abstain from sweet, salty and spicy foods- 
except for anything prepared from sugar and oil of sweet almonds. He 
should further refrain from foods producing black bile. He should rub 


the pomegranate collyrium already mentioned <on the eye>. 


For the type of <dilatation of the optic nerve caused by saturation> 
treatment consists of prescribing bitter herbs; the patient should not 
neglect taking them. He should reduce his food intake as much as pos- 
sible and choose foods as dry as possible. He may eat salty foods. He 
should, however abstain from bland food, as this would produce mu- 
cous. If a headache is present he should be cauterized at-the temples 
after drawing out the vessels present there in the same way as has al- 
ready been described under the treatment of the type of ocular inflam- 
mation which, it has to be feared, may well be followed by just such a 
disease. On retiring at night, put a small amount of saltpetre kneaded 
with milk of figs or grape juice on his eye. Embrocate <the eye> with 
the bile collyrium which I already have described. Also embrocate it 
with [good] honey along with bile of a he-goat. This helps more than 


anything else. 


(456a)<Probably the common box-tree [K W[> 


(456b)<One carat = 0.2073 grams. Other Apothecaries Weights : 


Grain Scruple Drachm weight in grams 
l - - 9.06479 
20 I - 1.269 
60 3 | 3.888 
4x0 24 8 31.092 = | troy ounce 
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{ This is all on the treatment of dilatation. } 





Anyone affected by congestion <of the optic nerve> should be in- 
structed to boil sheep's heads, cover them with a cloth and hold his 
face over them <inhaling the steam given off by the sheep's heads>. If 
it can be arranged, he should go to a butcher's shop where they boil 
sheep's heads ply dl : best of all, when the vendor opens the pot 
containing the heads and the patient leans his face over it. He should 
repeat this many times. If he can obtain the flesh of a wild ass, zebra , 
he should put'**”) it into an oven between two pans, removing the top 
one when <the meat> is well done. He then puts his face into the 


steam. This will be helpful to him. 


A case that did happen. While on the way to Kufa - I was in the 
same caravan camp - | saw a bedouin who could not see anything at 
all and told that he had not seen for about a year. They had killed a 


wild assi458) 


that day. It was a winter day: the people gathered around 
the <camp> fire [in order to warm themselves up]. The pot over the 
fire was filled with the meat of the wild ass, which they were cooking 
in water and salt without any other ingredients. This man now turned 
his face towards the fire, in order to warm himself. He did not know 
that his face was opposite the steam rising from the pot. Only an hour 
passed before both of his eyes opened; he started [to sing and] rejoice 
and praise God> and told his friends the joyful news. I, meanwhile, 
had been in an adjoining tent and I now got up and examined his eyes. 
He could see with one of his eyes. | examined the other one and found 
congestion <of the optic nerve> present. I then recognized that his 


cure had been brought about by the steam rising from the pot. 


<The following> concerns all diseases of the optic nerve. If you 


discover any one of the signs, take it as indication for <optic nerve> 


(457) Not very detailed in A... 





(458) A game much liked among the Arabs. We find hunting of wild ass, and zebra, record- 
ed on Assyrian reliefs in the British Museum as early as the 8th and 9th centuries B.C. 
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disease. If, however, there is no such sign, but vision is lost, the dis- 
ease is in the brain at the site of primary perception. 

You should know that, when the optic nerve is diseased, the vit- 
reous, retina and choroid also become diseased as well. They grow 
from <the optic nerve>. If the nerve becomes diseased, vision in the 


eye ceases, 


<One Hundred and Twenty Fourth Chapter> 
The Lens 


is also subject to disease of its own, e.g. a change in color. These dis- 
eases result from a primary cause (injury) like gazing at the sun in 
times of eclipses. The lens then changes and becomes dry. This is a 
separate (idiopathic) disease. I have seen many, whose eyes suffered 
harm by sun-gazing and could not be healed. I have seen some others. 
which could be cured by cold showers on the head and sternutatories 
made of oil of voilets. 

Prescription of a remedy useful against incipient cataracts, dilata- 
tion <of the optic nerve>, night blindness and when the sight is getting 
dim. {It preserves the health of the eye.} Take three drachms each of 
indian flowers of zinc, burned copper and flintstone. Add a like 
amount of myrrh: mix these ingredients, levigate with fennel water 
and goat's liver broth for three days. Then add one drachm each of 
pepper, long pepper, aloe, cinnamon, ginger, {calamus}, celandine 
and ammonium salt. Levigate a second time until it becomes very 
fine. Preserve it in a container and apply it. It is useful and extremely 
effective!498a), 

Prescription of fennel collyrium which is of use against weak vi- 
sion. Take heated and skimmed fennel water - with God's help, the 
praised - and majoram water, <similarly> heated and skimmed, and 
(458a) Ay follows on with > "The books finish here, with praise to God and with His help.” - 


Only H. was available for this last small part of the work. 
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high quality rose water, six ounces each. Add barberries‘*>”’, celandine 
- or if you cannot find this, as a substitute: saffron - and cinnamon, a 
1/4 ounce each. Combine everything in a pot and boil on low heat 
unitl it has reduced by half . Then stir the preparation, skim it and add 
sugar and honey. Once it has taken on the consistency of honey, re- 
move it from the fire and add 3 drachms aloe, 2 drachms saffron, one 
drachm ammonium salt, one drachm Andaranian rock salt and put it in 


a glazed container and apply it, with God's help?) ] 


<One Hundred and Twenty Fifth Chapter> 
Night-Blindness. 


This disease arises from cold and thick vapors in the brain. They 
cannot be expelled from the brain, so that the spirit of the soul, from 


the force of which vision is derived, thickens‘46!) 


. aS a Consequence 
the patient may see in the daytime, but cannot see at night, because of 
the severe coldness and humidity which then takes possession of him. 

Also, he can only see objects in the distance, but not at near‘), 
The spirit of the soul, which conveys vision, must move in order to 
reach the distant object. It is thus thinned and refined, volatilizing its 
thickness and coldness by movement. 


<One Hundred and Twenty Sixth Chapter> 
Treatment of this Disease 


consists in applying an acrid enema to draw humidity downward. 
Gargles are also useful, as they draw the mucus down out of the head 
and oral cavity. Likewise sternutatories like?) hellebore etc. <are ef- 
fective>. 


(459) argis, J.a.B..No. 41,1, p. 11. 





(460) An insertion interrupting the text. 
(461) Likewise A.b. 1, TH. 7. 


(462) A correct observation of the general constriction of the visual field occurring with typi- 
cal night-blindness. Not in A.b. 1. 


(463) An undecipherable word is written here : bagdam? 
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Thereafter treat the eye <itself> with diluting remedies, like the 
Juice of fresh fennel, the decoction of fennel seeds, or the decoction of 


flax-silk and madder. 


Among the proven remedies is to take the liver'*6*) of a black he- 
goat, cut it up and sprinkle it with long pepper and ginger as a substi- 
tute for salt, and fry it. Embrocate the eye with the juice which drains 
out. Some people embrocate with the juice that drains from the liver 
alone <without any added ingredients>. This is good, if it works. If 
not, the patient is treated with the mentioned bile collyrium. The fol- 
lowing is <also> a treatment for night-blindness. Take some white and 
long pepper, cut into small pieces and embrocate with it. This is excel- 
lent. The patient should abstain from food which produces moisture. 


God be praised for letting us complete <the treatise> on the treat- 
ment of the eye and its diseases and <the description> of all their 
causes. Praised be the Creator of the universe. May he be praised. 


Amen), 


[Praised be the One who gives energy to the tired and strength to 


the powerless. ]'46® 


(464) Alb. 1, p. 253. 
(465) It is very likely that the ending has been changed by the Jewish translator. 
(466) This verse (Isaiah 40, 29) has evidently come from the Jewish translator (or transcriber} 


<"He giveth Power to the faint: and to them that have no might He increaseth strength.” 
Isaiah 40, 29 in King James Bible 1611 A.D 
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<Partial> List of Prescriptions 
from 
‘Ammar Ibn’ Ali Al-Maw sili : The Book of Selected Eye Diseases 
(H. lists several more than A. - The numbers indicate the chapter.- Those pre- 
scriptions also found in ‘Ali: Ibn ‘Isa are marked with an asterisk (*). Medications 


for internal use are marked + . 


ERAN OS i Yeh sstanessteag edd pin tan cact il Mak lle esd AE ales a deats 78 
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The Book of Sufficient Knowledge in Ophthalmology 





Introduction 


"The Book of Sufficient Knowledge in Ophthalmology” (kitab al - 
Kafi fi al - Kuhl Lei 3 IN) by Khalifah Ibn Abi Al - Mahasin 
cet pled, ial ‘» 4ad> from Aleppo. 

This work was written not long after the year 1256 A.D., as it con- 
tains a description of an event personally observed by the author : it 
mentions the breaking of a bloodletting lancet!) in the year 654 H. 
(that means 1256 A.D.). 


Ne “of : 
‘c<’ for a brief summary of this work 





We are indebted to L. Lecler 

from the manuscript No. 1043 of the Arabic Supplement in the Na- 

——_ 

tional uae (Bibliotheque | es) in Paris. The Paris manu- 
script’ *) contains 250 octavo<'3"5 sheets and was completed on 15 
Ramadan of the year 673H. (1275 A.D.), as can be read on the last 
page. However , despite its relatively great antiquity, it can not be re- 
garded as the author's original text. The author was a Muslim, as is ap- 
parent from his introductory words ("Praise the Prophet Muham- 
mad"): the transcriber, however, was ‘Abd Al-'Aziz, a Christian and 
an apothecary (mutatabbib —_Jecl!)". 

The transcription was written at almost exactly the same time as the 
original text - a connection for which we can hardly say we possess 
one comparable piece from among the manuscripts on Greek medicine 
that have come down to us, while yet other examples of this are exis- 
tent among the Arabic ones). 


(1) page 250 of the Yeni Jami* manuscript (21+! el). Khalifah recommends the applica- 

tion of a lodestone according to Ibn Al-Tilmid. No Greek author recommended this. Com- 
pare also p. 48 of the same manuscript.- In his list No. 18, written in 1266 A.D., Khalifah 
quotes Argusa of Al-Misti. 

(2) 11, p. 145-147, 1876 A.D. 

(3) Now labeled as Arabic manuscript No. 2999, 

(3a)<Octavo: result of a sheet being folded three times, giving 8 sheets = 8 folios = 16 printed 
pages. (K W)> 

(4) Qutb Al-Din Al-Shirazi So nAt oul Cs died inghe year 710H. (1311 A.D.). The Co- 
dex of his main work in the E iseotial library is dated##06 H. (1307A.D.). The Paris Manu- 
script No, 2997 even contains the physician's signature Al-Bisr Al-Isra’ili from the year 667 
H. (1268 A.D.) 
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We are indebted to M. G. Sdtomon and his successor M. Macler. 
attachés at the Bibliothéque Nationale in Paris, for the exact copies 
and photographs of the more important parts of this manuscript. In the 
most important paragraphs, however, as in the descriptions with the 
illustrations of instruments, the writing was not always legible, with a 
line occasionally missing. We were very happy to find and acquire a 


second manuscript of the same work. - 


The oracular pronouncement” by L. Leclerc ("the Kati 1s repre- 


sented by one copy in the libraries of the East” ) was no guide to us in 
(6) 





this - it was not even able to guide us. But in Brockelmann's indis- 
pensable "History of Arabic Literature” we read the | following: 
“Khalifah [bn Abi Al- Mahasin Al-Halabi wrote 967 <H.>/1559 
<A.D.> Al Kafi fi Al Tibb, Yeni 924 H."The Arabic title of this book 
means " The Sufficient Knowledge in Medicine". As the name of the 
author is precisely identical with that of the Paris manuscript, we 
therefore assumed that " The Sufficient Knowledge in Ophthalmology 
(fi Al-Kuhl)" was meant. We immediately wrote to Constantinople. 
The first dragoman of the German Imperial Embassy, Dr. Gies, was 
kind enough to check the manuscript No. 924 in the library of the new 
mosque (Yeni Jami’). In fact, the title was "The Sufficient Knowledge 
in Ophthalmology"” ; and this indeed, this was the work we were 
searching for. This copy dates from the year 1560 A.D. Our applica- 
tion to borrow the manuscript for three months was channeled through 
the Ministry of Foreign Affairs to the Imperial German Ambassador 
and resulted in making a superb, accurately collated transcription of 
the Codex available to us. <This occurred because of an edict of the 
Sultan.> The transcription (Yeni Jami’ manuscript) is in folio form, 
(5) We cannot commend this at all. If he knew the truth he should have said so. 
(6) Il p. 365, 1902 A.D. 
(7) Mr. Brockelmann has cleared up this error. Tibb was the heading for the whole of the 


paragraph concerning this m the Yeni catalogu 
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contains 564 pages, and is very neatly executed in the Turkish style of 








‘Arabic script. 

The Yeni and the Paris manuscript have exactly the same con- 
tent” except that the Paris manuscript occasionally contains quota- 
tions that are more complete. In the introduction Khalifah mentions 
that, at the request of a friend, he had written a book about the eye or- 
ganized in the form of tables” which contained earlier literature and 


in addition amendments and personal experiences. 


The contents of the Kafi are quite sound and thoroughly useful to 
the practitioners of that period who were not likely to be bothered by 
the fact that many important subjects had been lifted verbatim from 
other manuscripts, e.g. the Vademecum by ‘Ali Ibn ‘Isa. As a matter 
of form we have to give honorable mention for the meticulous way in 
which the surgical procedures are described. The Kafi clarifies many 
of the shorter sentences of earlier writers for us. However, the verbos- 
ity, the repetitions and the scholastic discussions are not always to our 
taste. In the following we shall only translate the most important parts 
of the work: 

1. The remarkable introduction with its historical survey of the 


literature and the arrangement of the book. 
2. The illustration of the brain and the eye. 


3. The tables of the instruments for surgery on the eye. 


(7a) The correspondence extends as far as details, e.g. change of genders in words with a dou- 
ble gender (e.g. miqdah and miqdaha). 

(8) Arabic gadawil Jglie. This is not to our taste. One could regard this form as a sign of 
literary degeneracy; but Khalifah's presentation is quite flowing and readable; furthermore 
only part of the work is in tabular style. “As & matter of fact. the Arabic medical literature con- 
tains some more works in the form of tables. We can mention Taqwim Al-Sibha qs 53 
d4o..a/l (tabula sanitatis <tables of health> by Ibn Butlan Syda ° i and taqwim al-abdan fi tad- 
bir al-Insan OLSY! ped S oa ez su (tacuin aegritudinum <List of diseases> by Ibn Gaz- 
la Uj> spl, both of the Hth century A.D., printed in Latin, Argemtur. 1531 A.D. and 1532 
ALD. 
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4, The cataract tables. 


5. The treatise on cataract surgery”). 


The author's personality is but little evident in his work. He does 
flaunt his erudition a little and is also fond of incorporating quotations 
from Galen in his text and gives the source of them. Occasionally he 
also talks about his own surgical procedures, cataract surgery in par- 
ticular. He was even an audacious cataract surgeon, venturing to per- 
i aatiias” <3 


form cataract surgery on one-eyed patients. Obviously he was an oph- 


semantstiaianrr 









thalmologist. He had a high class practice as is made evident by the 


loodletting lancet: for that concerned an Emir. 





the following one are not be found again in Europe unti 


il the 19th ce 
tury A.D. 





FIRST PART 
INTRODUCTION” 


The slave in search of his God says it, Khalifah Ibn Abi Al- 
Mahasin Al-Halabi : God forgive him; praise the Lord, as is His due. 
The prayer and praise upon his Prophet Muhammad and his family; 
may God pray over him and give him salvation, honor, and fame. 


The virtue of sight and the benefit one is able to derive from it for 
spiritual perfection is widely acclaimed. After studying the works 
dealing specifically with eye diseases and their treatment in more de- 
tail, | found similarities among the chapters on this specialty, but nev- 
ertheless some neglected topics. Works looked at were!!®: 


(Sa}No. 2 and No. 3 have already been published by us, but are too idiosyncratic to be passed 
over here again. 

(9) The Yeni Jami’ manuscript is more complete than the Paris manuscript: it contains 
No. 8-13 of the survey of the literature and in addition some small but important appendages. 
(10) The numbering is ours. Out of the 18 works, the 4 marked with an asterisk (*) remain 


even by title unknown to us fo this day. 
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1. The ten books by Hunayn about the eye 
Solel Goel op Ot ed GOV Sl 

2. Three books by Hunayn about the same subject in question and an- 
swer form gold! Goel op Ost Gl tly ULL deb be ull 

3. The book of Hunayn’s nephew Hubaysh _4.>. to which he gave 
the title of the "Book of Definition of Eye Diseases (ta'rif’ amrad 
al-‘ayn Cnsll ll —2z 2 )", and in which he illustrates the eye 
and some ocular diseases, g.g. pterygium and corneal pannus. 

4. ‘Ali Ibn 'Isa’s Vademecum (tac thkira). pene cp bed lel 3 Su. 

5. The *Commentary on the latter by Daniel, son ae Sha'ya. 

6. The Tables (mushajjar) by Razis ><). 

7. The Aim (nihaya) of ophthalmology’ ee Gy sll ws SUSI. oA 

8. The Vademecum by Mansur. 

9, *The book by Akbari. 

10. The book by the ophthalmologist from Amid‘! 

11. *The work by Ibn Abi Al-Sayyar Lit Gt cpl 

[2. The work about the cataract , its treatment and surgery by the 
Egyptian Ibn Duhail (so ¥). 

13. The book by the ophthalmologist ‘Abdan ol.ue 

14.*The book by the ophthalmologist Al - Dadan Ols\aJi from Ti- 
berias. 

15. The book by the dual minister (du' Al- wizaratain) 2. 13 hj gllys 
Abu Al-Mutarif 4 Jol! ,! from Magrib. This is a work written 
on the visual spirit, wherein he contributes excellent thoughts 
about vision care 

(10a) by Khalaf Al-Tultinig; 5! slat ale 


(10b) Usaybi'ah (1109) mentions the ophthalmologist Atnos Al-Amidi, editor of the collection 


called Baququya. (Aétios from Amida is meant). 
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16. The book about "Corrective Measures for Man and his Sight ( islah 


al-basir wa’ Al-basirah ¢ 25 pale el)". 
: Po oe oe) 
17. The Book on the Examination of an Ophthalmologist Me 
IRS! ast. 45 rs 


18. The lambic poem (urguzah 3} > jl) by Al-Misri i$ pall about the 
eye, its diseases and treatment. 

There were some other books as well, as there is no book about 
medicine existent, whether long or short, that does not contain the 
anatomy of the eye and the description of some of its diseases and the 
treatment for them. 

I was asked by someone, whom to gratify seemed a golden oppor- 
tunity and whom to oppose would seem unbecoming, to compose a 
book on the eye in the form of tables, which was to embrace the texts 
already mentioned as well as additions and the experiences, let alone 
the fundamentals so often missing from textbooks. 

Therefore I have composed these tables about theory and practice, 
ce aSanG God for ake I named it “The Book of Sufficient Knowl- 









. The work consists of two main parts. The 





ye, its composition and color, and the 
cause of the latter. The sécond chapter of the first part deals with the 
anatomy and origin of the coats of the eye. The third chapter deals 
with the fluids of the eye. The fourth chapter deals with the visual SYS- 
tem, its nerves and the nature of vision. The, fifth )chapter deals with 
the ocular motility nerve and its origin. The Sixth) chapter deals with 
the anatomy of the ocular muscles and with the lids and eyelashes, 
their roots and their purpose. Thereafter I will illustrate the brain, both 


eyes, and both their nerves by diagrams as comprehensibly as is possi- 


1) By ibn AlA'yan. For No. 18 ef. L.Leclerc, 11, p. 221. 
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ble for me to do. 


The second (main parf) consists of six chapters. 
is par 





The first: chapter deals with the general rules of the scientific spe- 


cialization, the maintenance of health and with disease. 

The se¢ond chapter contains the discussion about the maintenance 
of health of the eye itself, as well as the discussion of those things be- 
ing benéficial or harmful to it. It further discusses how to maintain and 
enhance the health of the eye. 

The third chapter deals with the method for opening the eyes and 
applying medications. 

The fourth chapter describes the best type of probe and its use. 


“4 


cee 


1e fifthe chapter mentions the instruments for conveying the ap- 


propriate collyrium for any ocular disease. 


— 


pce 


end 


he sixth chapter mentions the most suitable clothing for the oph- 
thalmologist. 


— 


—_ 


hen follow the tables containing a number of diseases of the eye 
and lids, a description and categorization of them into the three separ- 
ate disease groups. They also contain information in regard to the oc- 


currence of the diseases in relation to seasons of the year and to age. 











the healthy and unhealthy parts of it, and the interim periods between 


what is treatable. The eye diseases include. obvious as well as hidden 


OES. 


I have followed each table with a list of simple medications which 
according to scientists are specific for each disease. So you may occa- 
sionally find substitutes for the compounded eye medications. There- 


' 


after follows the list of some_narcoties. the composition of which will 





deaden the sensation, as well as some other specific medication. The 


list is the best | can manage, and has been kept as short as possible. 
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Finally some lists follow giving the treatment of those diseases 
which require surgical intervention. In each list I have given the refer- 
ence number of the tables concerned with that disease. Thereafter | 
have included tables about the hidden diseases of the eye and closed 
the book with a schedule of medicines. I will keep brief the table of 
compounded medications, especially as they have been referred to ear- 
lier on. The appendix is thus adequate for the practitioner, By his work 
may he improve upon the poor parts of it and complement the incom- 


plete. In God we trust. 


SECOND PART 


This is a drawing of the conformation of the brain and its three 


F on . A EP 2 
ventricles. These represent the location of the five powers'!*? 


(12) 


That is imagination (called fantasy), perception and sense of locality 


are located in the anterior ventricle (1). 


(t2) Galen prefers to distinguish four: the two temporal ones, one posterior one, and a middle 
one connected to the first two. But. by not counting the fourth one separately, he explains 
that some assume only three ventricles. (Galen, “Of the Purpose of the Parts else YI able : 
X.¢. 15. Vol. TEE p. 663). a Arabs followed Galen. So does Al-Razi specifically in Al- 
Manstiri’ Ss book .s 5 pes) OSI. (Le.7. cf. de koning “Arabic Anatomy”, p. 47, 1903 A..D.). 
H3.c. Ul: de kon- 


ing p. 281}. though he mentions only three. Ibn Sina. however. describes (in Qanun, Il; cf. de 











Ali Ibn ‘Abbas describes four ventricles in his “Royal Book Suits’ 


koning Ikjp. 652) three ventricles, The anterior one is clearly divided into a right and left half. 
The one or two anterior ones correspond to our lateral ventricles. the middle one corresponds 
our third one, and the posterior one to our fourth one. 

(13} Already alluded to by Greek authors. Galen, “Concerning the Suffering Parts” IIIc. 9 
Vol, VIEL p. 175. Theophilos. “The Human Anatomy IV" chap. 31. <Greek text> En men 
oyn {0 ¢ eee en topo <(ventricle [FCB])> 
Among the Arabs especially Ibn Sind +»! elaborated on this theory, It says in his Qanun 
ee The anterior double ventricle contains the formative powers. the posterior contains the 





power of recollection. the middle ventricle contains the powers of thought and imagination. 
His “Opus Egregium de Anima <Excellent Work about the Soul>" says: “imagination and 
perception are located im the anterior ventricle, the capacity of thinking and judgement are !o- 
cated in the middle ventricle, the memory is located in ie te ventricle” (cf. M. Winter, 
Avicenna's Op. Egr. de Anima, Munich, 1904 A.D.. 
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1. Anterior ventricle of the 


brain (Lr.: right; LL: left), 





2. middle ventricle of the 
brain, 

3. posterior ventricle, 

4, pia mater, 

§. dura mater, 

6. cranial bones, 

7. periost, 


8. optic nerve, 





9. canal of the nerve. 








Imaginative faculty and the faculty of judgement are located in the 
middle ventricle (2), the power of recollection and memory are locat- 
ed in the posterior ventricle (3). 

This diagram also shows the soft coats <(pia mater)> (4), surround- 
ing the substance of the brain, and the firm coat <(dura mater)> (5) 
above it. Then the diagram shows the bones (6) of the skull and the 
layer over it. Known as pericranium (simhag 3..J!) (7). Then there 
is a diagram showing the visual spirit leaving the brain, entering the 
hollow nerve (8) and showing the separation of the visual space (9) 
from the substance of the brain. We also see the coats of the eye 
emerging from the substance of the nerve and its two sheaths, the 
shapes and position of both, and the humors of the eye‘! are repre- 





0 sclera 14 crystalline body 18 pupil 


(14) 1 
}l choroid LS arachnoidal membrane 19 cornea 
12 retina 16 proteinaceous fluid 20 conjunctiva 
13 vitreous 17 iris 
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Drawing of the cross section of the Brain and the Eyes as 
appeared in Istanbul Manuscript. 
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sented as far as possible on a flat versus a spherical surface. You also 
have to know the following: the brain is the site of the origin and re- 
trieval of all feeling and every voluntary movement. For the eye espe- 
cially the brain is both the origin of activity and receptor of its effects. 
For that reason you have to know the composition of the brain and its 
properties, that is its definition and its description and functioning, if 


. 3 : { 5) tt 
you want to increase your knowledge about the eye‘!*)”, 


ADDENDUM. We first have to recognize that the Arabic ophthal- 
mologists since Hunayn did try very hard to apply their knowledge of 
anatomy, physiology and pathology of the brain to their patients. 
Therefore, we don't want to criticize the fact that, in order to be able to 
have moved the chiasm forward in this imagi 





illustrate it at all, the 









in. We do the same 





ative fantastic and stylized representation of t 
in our schematic drawings (cf. "Introduction to Ophthalmology" 1, 
page 80, 1892 A.D,.). We ought rather to feel surprised that the anteri- 
or continuation of the skull for the formation of the orbit is missing. 
Even by the Arabs it was emphasized since Galen that the hard coat 
“(dura mater)> of the optic nerve forms the sclera, the soft coat <(pia 
mater)> forms the choroid, and that the nerve itself forms the retina. 
This has not been demonstrated in our diagram. Nevertheless, the 
coats and the humors "(parts)" of the eye are relatively well illustrat- 


ed, 


The lens, of course, lies in the center of the eyeball'!®: the anterior 


lens capsule is too thick, the posterior chamber with its proteinaceous 





fluid is far too large. As a help to understanding!” the pupil has been 
drawn as a circle as well in the cross-section, although it can only be 
seen as such when viewed from the front (or back). The transition be- 


(15) “This drawing is by Yahya from Mosul . the poor draftsman.” This is written on the chi- 


aSyY, 





(16) Vesal also mentions this! 
(17) This also leads to curious mistakes in the sculptures of the ancident Babylonians and 
evptians, 
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tween sclera and cornea is drawn incorrectly. 


The folds of the conjunctiva, which, according to ancient teaching, 
used to be found here, could not be represented correctly in our draw- 
ing, as the lids are missing and the cranial bones do not extend far 





enough forward. The e visual spirit on its way from the 


- mine 2 
(hollow) optic nerve throu eye to the cryst ody “(lens)” 


has been specially emphasized, as if the central canal "(of Cloquet)" of 





ee 


the vitreous had been known. 


oo 


At any rate, in this time-honored diagram, that may well be based 
on drawings reaching at least as far back as 1000 A.D., we catch sight 
of a modest attempt to represent what W.D. Sémmering"'®) has so lu- 


ey ‘cidly portrayed in his classic illustration in 1827. 


/ 


THIRD PART 
INTRODUCTION 


The Illustrations of the ophthalmic surgical instruments vary only 
slightly!” between the Paris and the Yeni Jami’ manuscript in ar- 
rangement as well as in quality. In the Yeni Jami’ manuscript the illus- 
trations are more ornate, in the Paris manuscript more natural. We will 
therefore reproduce the illustrations of the Paris manuscript, but make 


use of the legends of both of the manuscripts. 





There_are 3 strations, arranged in the Paris manuscript.on two 
pages (fol. 42v. and 43r.), and in the Yeni Jami’ manuscript on two 


ond acquerter pags (pp. 221-223). The illustrations are, of course, ar- 
ranged from right to left. Above each illustration we find the name of 


(18) De ocularum hominis animaliumque sectione horizontali “(Horizontal section through 
human and animal eyes)". 

Gottingen 1827 A.D., table 1. 

(19) The Yeni Jami’ manuscript omitted one of the three very similar cautery irons. Two in- 
struments for localized treatment of the nose, combined in the Parisian manuscript under one 
number, are listed separately in the Yeni Jami’ manuscript. The illustrations in the Yeni Jami 


manuscript are slightly larger than in the Parisian manuscript. 
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The Surgical Instruments as appeared in Paris Manuscript. 
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The Surgical Instruments as appeared in Paris Manuscript. 
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The third page showing the Surgical Instruments 
- Istanbul Manuscript. 
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The second page showing Surgical Instruments 
- Istanbul Manuscript . 
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the instrument, underneath the description of its shape and intructions 
for its use. These descriptions are as follows: 

"1. A pair of scissors (miqass _y22). With broad blades. The length 
depends on the amount of tissue to be cut off the lid. 

2. A pair of scissors (migrad_,s| 45). Narrower than the first pair. 
These serve to cut the pterygiumé .2l\i(sabal LJ!) from the conjunc- 
tiva. 

. : at “pe (20) KY Pe |} ; 

3. A pair of scissors (kaz jl )'-?’. Narrower than the first but broad- 
er then the second pair. They serve to dissect the pannus from the cor- 
nea. 

be - 2 eens sales : : 3 

4. The openers (fattahat'?!) 2\+&s). The best kind is made of gold 
or silver, the second best is made of copper. 

5. The scalpel (Qamadin cpo\é ). The iron blade is covered by 

2 pe ars . 
copper. It has two hooks. It is not needed‘~’ for many eye operations. 


6. Hooks (Sananir ~lue ). The small ones are used to elevate the 


fi oe . Soe . 
pannus and pterygium, and the large'?*) ones are used in excision. If 


one of them is available, the others are not necessary. 


7. Rose <-leaf> (wardah és). It is used to excise the mulberry 


<tumor> of the lids: it is also used to excise the dermoid. and as well 


) In the Yeni 1 mi ‘manuscript this is No. §. Kaz is actually a pair of pliers used by gold- 





on 

j} In the Yeni Jami’ manuscript this is No. 3. It probably is a lid hook. In the Yeni Jami' 
manuscript it is too fine and sharp and can not be distinguished from No. 6. 
(22) Hence this is a sheathed knife concealed in a tube. The figure in the Parisian manuscript 
can only be understood if it 1s assumed that one is viewing the blade from the nar- (7 | 
row side. Here the Yeni manuscript gives quite a different and much clearer illus- | 
tration of it (cf. SECC PRIDE illustration in the margin). In Abu Al-Qasim's | 
idied 1106 A.D. in Cordoba} “Surgery” a similar instrument has been described 
the blade of which is concealed between two spoons. It is called (mibda’ aavs } | 
and is illustrated in the Venetian edition on fol. 18b, not clearly (on p. 242) in 
Channing's edition, and better in Leclerc’s edition in illustration 84 








(23) In the Parisian manuscript they are all drawn the same size. 
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as for a few other operations. 

8. The half rose és) ¢ Cavai <-leaf>. It is finer than the rose leaf in 
No. 7, and is used to excise the mulberry of the conjunctiva: it can 
also be used instead of No. 

9. The spear (harbah 4 >). This is used to incise the dermoid, and 
passes underneath and excises it. The instrument is not needed if the 


myrtle leaf is available. 


1Q. The myrtle leaf (asah ~W! 





). <It> is used to elevate the pte- 
rygium and to dissect and remove it, while for excision a pair of scis- 
sors is used. It is also used to separate eyelids that have grown togeth- 


er. 


_ 3 ¥ : ‘ 

I}. The axe (tabar »b uae open the frontal vein: It is put le- 

ngthwise along the blood vessel. The incision is then made with the 
middle finger of the hand. 


25} 


12. The razor knife (mus vse)! Has a light blade. It is used 


with caution to incise the dermoid. 


13. The splitter (mishrat b ...). ... for concealed matter. Is used to 
incise the chemosis. It can be interchanged with the lancet. 
14. The scraper (mijrad > .¢ ). To scrape off “the lids in" trachoma 


and to remove concretions. The half rose can be used instead. 


15. Lancet (mibda’ | Jy sas na). With a rounded tip, used to 


ed i 
— 


remove the visicle (shirnag 3U 2). The lancet is also used to incise a 
chalazion and similar lesions. 


16. The sickle (minjal Lx»). It is used to incise adhesions be- 


tween the two lids. It is also used for lagophthalmus (shitrah & 2: ). 
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17. The extractor (mingash 4l.). It is used to stretch a wart; then 
the wart is excised with the appropriate instrument. 


IY ‘ = 
26) They are used to plucking out 


18. The tweezers (milqat bis ) 
aberrant lashes. The instrument is also used to remove a foreign body 
from the eye. 

19, Cautery iron for the sagittal suture line and for the temples of 
the head (mikwat Al-Yafokh cpl al Xs). It is used to cauterize the 
sagittal suture line and both veins of the temples. 

20. Cautery iron for both temples (mikwat al-sadghayn ©! ,S» 

iréswall ) To cauterize the two veins of the temples and the two veins 


: 7 
behind the ears”, 


21. Cautery iron for the lacrimal fistula ( mikwat al - gharab 3| Xs 
— a1). It is used to cauterize the lacrimal fistula after its rupture. 

22. Cautery iron for hair follicles ( mikwat mawdi’ al - sha'r 21 Ss 
pel ee): To cauterize the follicles after the removal of superflu- 
ous hair. 

23. Cleanser (mihsaf J! a+ ) for the lacrimal fistula. It is used 
to cleanse the entire nasal canthus; for anyone who does not take to 
cauterizing the fistula. 

24. The Raven's beak (saft ci> )'°*). To remove anything clinging 
to the eye or to the inner surface of the lid, as I described in the 14th 
chapter on the diseases of the conjunctiva. 

25. Stye lancet (dhat al-sha‘ira & pacdl Old). A lancet. Its blade is 
one barleycorn long. It is used to incise the conjunctiva before a cata- 


ract operation. 


(26) Drawn slightly differently in the Yeni Jami’ manuscript: with a joint instead of an elastic 
spring. 

(27) In the Yeni Jami manuscript this No. is missing completely. 

(28) All Ibn ‘Isa (LE, 44) writes “jaf (Persian = curved}. <Jaft in Turkish means “two" or 


“double” omg wi> 
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26. Thorn knife (sikkin ;,.S..). With this the frontal veins are incised, 
which I will discuss later. 
27. Round cataract needle (mihatt mudawwar ,.i2<4. ). You know 


its use. It can replace the triangular needle and vice versa. 


28. The hollow cataract needle (mihatt mujawwaf G .¢ cg )'* a, 


To aspirate a cataract. You know this operation. God knows it best. 


29. The tube for the antlike <tumor> (unbubat al-namlah aLJt% ,s/ ). 
To enter the antlike tumor as you know. The latter is completely eradi- 


cated by this procedure. 

30. Hook and needle (Jukan wa ibra é y| » O'S >) to thread the hair. 
If there are only a few superflous hairs, they can be removed with 
these two instruments. 


31. A small board for ligation (dahaq al-tashmir pel! Ges). For 


anyone who does not like the "cautery" iron. It should be a thread?°”, 


32. Inhaler (mis'at Lx. ) and horn "blow-pipe” (qarn & 4!) for ap- 
plying medication. The horn is used to blow ae into the nose. 


The inhaler is used for prophylatic medication’! . 


33. Lead plate used as weight (rasas al-tathqil Las! »le,). It is 

dj Sn Ue i 

: es 

round, triangular, or elongated, depending on the case‘’*"" 
34. The light (thin) cleanser (mihsaf 8 Was ) used to treat a 

lacrimal fistula. It makes the heavy cleanser dispensable (No. 23). 

Tweezers for an awn from grain (kalbatani nusuliyah 4 pais). 
They are used to remove an awn of grain or any other foreign bodies 


from the eye as discussed under diseases of the conjunctiva. 


(29) Not accurately described in the Yeni Jami’ manuscript. 





(30) One tine is missing in the Parisian manuscript. and in the Yeni Jami’ manuscript the 

whole description of this illustration is missing. 

(31) The second sentence is missing in the Paris manuscript. In the Yeni Jami’ manuscript il- 
Ry 


lustration No, 32 has been divided into two separate illustrations. 


(32) The Paris is manuscript is mcomplete here. 
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36. A ring (halagah 42>) with handles. Working with this depends 
on the force necessary ... as I have learned. 


Addendum. Following Khalifah's magnificently illustrated tables I 
will briefly discuss some other illustrations of ophthalmic instruments 
from textbooks of Arabian ophthalmologists, especially illustrations 
and descriptions of cataract needles. 


Mihatt (from the root hatt, fregit) means a cataract needle with a 
rounded tip; 


Miqdah (from the root qadaha, perforavit) a cataract needle with a 
triangular tip; however, in many Arabic texts the to words are used ar- 
bitrarely interchanged. 


On the margin of page 130 of the magnificent Paris : 
manuscript No. 1100 (N.O., 3480), an illustration of the 4 
solid and of the hollow cataract needle has been added with 
a brief description, while the text itself does not refer to the 
illustrations. 1S 





The illustrations could have been added by the transcri- | 
ber or by a later reader or owner of the transcript. This man- — 
uscript contains the Vademecum for Ophthalmologists by ' | 
‘Ali Ibn ' Isa and has, thanks to the director of the Biblio. || 
théque Nationale in Paris been put at our disposal in Berlin | 
for three months, as early as 1848 A.D. J. Sichel had writ- | 
ten a long treatise devoted to this illustration, which howev- | 
er, was not printed’??? until 1868 A.D. However, the ex- 
planatory text to the illustration has not been translated 


ry 


correctly. The correct translation is as follows: 














Ill. 37 A. At the tip: "Enters the eye.” Further it says at 
the other end: "Location of the descent (emergence) of the 


oe ne 


cataract. " To the right of the needle: " This is the illustra; 4 


tion of the hollow cataract needle, which is called Khora- 
sanic 45.131 <(from Khorasan in Eastern Turkey)> 
needle; it splits the cataract all the way into its interior. 


hiv fr Ophthalmologie XIV, 3, p. 3-25. 


AY 
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"Fi in ally 


toe 


it Says on the left of the body of the needle: “And the 
cataract emerges from the end of the needle. However, there 
is some danger, because the needle splits the eye.” 

Hl. 37 B. At the tip of the solid needle it says : "This is 
rectangular. " At the near end it says: "This is rounded. "To 
the left of the body it says: "This is the illustration of the 
round cataract needle (mihatt ce). 

We find the illustration of the triangular cataract needle 
(migdah ce) in addition to some others in the book “Nur 

("Light of the Eyes") 


te 


AlUyan o ll goles Spall yy 
by Salah AL-Din ¢¢ yd! Jin! Gin ds Seg kT c>be from 
Hama in Syria in 1296 A.D., at least in the Paris manu- 
script (Arabic Supplement No. 1042)%*). 

Hlustration 38 displays an exact rendition of the triangular 
cataract needle as it can be found in the Paris manuscript. (It 
is likely to be the hollow triangular needle in actual size.) 


The triangular cataract needle (miqdah) can also be found 
in Abu Al-Qasim's book. This is however not a book on oph- 
thalmology but a surgical textbook and only part of his com- 
prehensive general medicine textbook (al- tasrif - Oh ee pal 
ast | +6 je). It has been printed three times, and in chap- 
ter 23 of part II he discusses cataract surgery. 

I. Sheet {5b of the medieval Latin translation, printed 
1500 A.D. in Venice, contains three rather crudely drawn 
"forme magda ("cylindrical forms")”. 


ll. The edition by John C hanning (Oxonii 1778 "A.D." 





st ih a ee ted 
40), containing the Arabic text of two manuscripts a8 well as 


seine 


the newly composed Latin translation by the editor, shows us 


| 


























three illustrations from one of these manuscripts. while the | 


(34) Not in thes manuscript in A Coie A. 1994. (MZW) 
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other manuscript shows only one illustration and two gaps below the 
other two headings without illustrations. 

Ul. Ulustrations 51 and 52 of the French translation by L. Leclerc 
(Paris 1861 A.D., page 93) show 





6: } = 
OL ee 


Hinson 39 




















san STA ony illustration of “two forms of the triangul: 
needle" (il, 39) just.as the il lustration of the triangular cataract needle 
ae in the Anonymous manuscript Escorial No. 876. il. 40). Cf. p. 
103, above. 
ett 














Illustration 40 


Peely we will also mention the ophthalmic textbook by "Salomon 






“AD. , and published so saenianously by Professor Pagel in 1896 A. D. 

The cataract needle, shown on page 164 of t this edition would be com- 
pletely useless for its purpose. It looks far more like Khalifah's S spear 
(our No. 9). 





Let us not concern ourselves with illustrations labelled as Arabic in 
more recent editions but not in the original Arabic manuscripts. Imag- 
ination was the source of these illustrations. Now descriptions of 
Arabic ophthalmic instruments will follow. Let us confine ourselves to 
the cataract needle. 


‘Ali Ibn ‘Isa states (II, chap. 73) only that the tip of the cataract 
needle is triangular and it is not very sharp. He further mentions, that 
in exceptional cases such as a flaccid conjunctiva, the conjunctiva will 
be incised with the lancet (mibda'e2-) first. His contemporary 

"Ammar performs this initial incision regularly with "a small knife 
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er i at ae 
(izmil®) L451), called al-barid?@° JI". Aba Al-Qasim recom- 
mends this initial incision only for a very unyielding conjunctiva. His 
work shows the instrument al-barid: like in the Venetian edition (fol. 
15b) GI. 41). sickle-shaped. 




















Illustration 41] 
in leclerc's edition (ill. 42). Channing's edition shows two 

















Illustration 42 

different illustraions of this instrument, a sickle-shaped one on page 
170 and a triangular one on page 171.The Anonymous maniiscript of 
the Escorial also shows a sickle-shaped knife (al-barid) (ill. 43). 











‘Ammar's description is more accurate than ‘Ali Ibn ‘Isa's. He states: 
"This is the illustration of the needle (miqdah), so that the inquirer 
may become acquainted with it. It is 1.5 palms long (= 18 cm) exclud- 
ing the tip used for surgery. The length of the tip that goes into the eye 
should be as long as the end joint of the thumb (= 3cm). The needle 
should be manufactured with a ring that separates the point from the 
body. 

The tip of the needle should be three-sided so as, firstly, to produce 
a triangular incision and hence speed up the healing process, and sec- 
ondly, when the point has been introduced into the eye, to make it 
possible for one of its three sides, which ever it may be, to touch and 
depress the cataract without having to turn and press the needle 
down." As one can see, the diameter of the needle has not been men- 
tioned. This was supposed to be supplied by the illustration in manu- 
script H.; the legend of the (missing) illustration specifically mentions 





(35) "Greek text:” smilé <a knife for cutting or carving [FCB]>". (Similarly in H,) 


(36) Possibly Persian. 
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that the length and diameter have been reproduced in actual size. 


In regard to the hollow needle, ‘Ammar states: "The shape of the 
hollow needle should conformably be the same as of the solid one, 
only the hollow one is thicker. The hole goes right through from one 
end to the other. The part used for aspirating the cataract has a small 
hole on one of the three surfaces. This is the drawing of the hollow 


(37) « 


needle, which should be made of copper or gold’. 


Salah Al-Din's description of the cataract needle is almost the same 
as the above and had probably been taken from ‘Ammar's work, which 
he also highly regarded: 

"The needle must be made of red or yellow ore'*®), so that it can be 
easily seen through the cornea during surgery. Beyond the tip used for 
surgery, the length should be a fist and a half. The part of the needle 
(miqdah) that ts introduced into the eye should be as long as the first 
joint of the thumb. The ring is fixed on the needle to divide the handle 
from the tip. The tip should be triangular, but without sharp edges, so 
that one of its three sides will touch the cataract and depress it no mat- 
ter how the tip is held. The tip should be such that it does not penetrate 
the iris... This is the description of the needle. It bears the name miq- 


dah ..." 


Salah Al-Din's description of the hollow needle repeats ‘'Ammar's 


description verbatim. 


i JLell writes: “It should be made of a gold alloy’ 





(38) This means copper or brass. 
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FOURTH PART 
THE CATARACT TABLES 


(Paris manuscript folio 113v ff.; Yeni Jami' manuscript p. 169 ff.) 





Of the diseases af pees the pupil there still remains for us the cat- 
aract that descends” into the eye and what pertains to it. 


Here are the tables containing the different kinds of cataracts, their 
consistency, their colors and names, the differentiation | between good 


d ones , their causes s and particular symptoms. Twelve different 






kinds exist. Just how delicate the differentiation between latent and 
mani iu ses if has been emphasized by ‘Ali Ibn ‘Isa 
in his Vademecum - in cataract both these aspects occur together, for 
when a cataract starts developing, it is beyond our power of detection, 
its signs are not obvious then, only when it has developed and become 


well established does it become easily detectable?) 





A <The first type of cataract.> It is the color of steel. It is also 
ones Serra 

known under the name of aeriform cataract sls gal ell. It is good and 
suitable for surgery. It has been called aeriform because of its clarity 


since air has basically no color. Its cause is severe cold in the head and 





the eye; its characteristic is its similarity to polished steel. 


ue <The second ens of cataract.> It is the color of | Brass, alsq 





(39) “Al-ma’ al-nazil fi al-‘ayn inal 3 Ul " (the water descending into the eye). 


(40) The Paris manuscript includes an obscure sentence that is missing from the Yeni Jami’ 


Manuscript and does not pertain to cataract. 
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is bad and unsuitable for surgery. Its cause is severe vomiting; its 


Iv. The chalazion like cataract (Hail- like ($9, Ji mzw) is bad as 
well and unsuitable for surgery. Its cause is the - continuous consump- 
tion of food that is too moist and too heavy. Its characteristic is the 


white color and its similarity to a chalazion (Hail-like (¢o , sl \mzw) . 
CTE Ranma manta et 


oes 


iS i sha not ‘suitable for's surgery. Its cause is trauma to the head or 
eye resulting from a fall. Its characteristic is the similarity to the 
ee color of mi d or clear ere 


to ey eye. Chace its apReatanice is similar to the color of the 
leaves 





oe. It is bad and not suitable foe surgery. Its c cause is s 


gaat 
_ 





Siedery, ItS calse is anes Se the visual spirit. It occurs in old age, 


when the natural body témperiture i is too low and the vapors can no 
longer be properly dissipated. Characteristic: the blue colour is deeper 
than in the azure cataract. 





(Ix) The gypsum- like cataract gadlel ell. Named after its gypsum- 


like consistency. It is petrified and not suitable for surgery. Cause: in- 
creasing humidity 1 in the eye due to chronic illness, 


‘Characteristic: similarity. to gypsum in consistency ; and color. 





(x) The black ‘Cataract > pele el ‘It is bad ‘and not suitable for 
surgery. It Its cause is a marked deepening of the color of the eye and an 


incregse in the proteinaceous fluid gue to overheating of the brain 





characteristic: glue-like color. 
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i. ) Mercury- like cataract sti ple (ell! It is bad and not suitable for 


ition of a cold mixture of the brain and eye 









surgery. Its cause: combine 2 
which condenses and becomes added to the fluid flowing towards the 
eye. Characteristic: it moves up and down in the hole in the iris like 


se 


(XIL) ) [have seen a cataract resembling thin _€gg white in consisten- 
om and color. It is bad and not suitable for surgery. It is called pus-like — 
Shel . Its cause: the natural body temperature is too low, 
: ane there is in \dequate depuration of this discharge. 












Among other things, it can also b 
name itself contains its characteristics. The author of ' Seen of 
Seeing and Vision 3 ~2J\s 2) che! also mentions having seen this 
type of cataract. 






FIFTH PART 
DESCRIPTION of CATARACT SURGERY 
with the TRIANGULAR CATARACT NEEDLE 

called mihatt loge, or with the instrument called ibrah (needle ; ,)). 
Assess the Cataract for its suitability for surgery and its maturity by the’ 
characteristics known to you. Select a clear day without wind for sur- 
gery. As you know, it should be a Northerly Day. 

Prepare the patient for surgery by giving him laxatives, doing 
bloodletting, and cleansing his head and body. The patient jentshould then 
be seated i in the shade, facing the light. He should sit facing the sun: 
Remember my warnings. Let the patient sit on a cushion. Bring his 
knees in close to his chest and have him hold his thighs together with 
both hands. You sit on a chair somewhat higher than the patient. Oc- 

clude the eye which is not for surgery, even if it has a cataract. It must 


eaeesttnaconn 


be occluded in order not to cause any movement of the other eye. The 
Se ee 





bandaging for the occlusion should be fairly firm, but carefully done. 

This has a twofold advantage: Fi ‘Igst, the occluded eye will not move 
A ee 

during surgery, and also will not be able to stimulate any movement in 
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the other eye by moving itself. Segond, if surgery was successful and 
you show something to the patient you know that he could not have 
seen previously with the other eye. In any event, the occlusion of the 
non-operated eye, whether healthy or not, is certainly necessary for 
the advantage first mentioned. Direct your assistant to stand behind 
the patient and steady his head. Then lift the upper lid of the eye, so 
that is comes away from the lower lid so that the whole eye is ex- 


posed, 


Order the patient to turn his pupil towards the medial canthus while 


still looking towards you”, The pupil should be turned to a position 
resembling common convergent squint. The border between cornea 
and conjunctiva will now be straight in front of you. This helps in 


finding a place to introduce the cataract needle in front of the irig 


without damaging the cornga. It is correct that during the operation the 








cataract needle should only penetrate the conjunctiva <and the scle- 
ra>. It would not find a point of entry at all, if it does not penetrate at 
the borderline between the cornea and sclera. Keep this in mind. This 
is part of the thorough understanding and knowledge of practicing sur- 


geons. God bless their souls. 


You have to know that the name mihatt (cataract needle) is derived 
from mahd (cradle 1g). The cataract needle was originally named the 
cradle of the cataract; later it was changed to mihatt'?)”. 


Now find a point towards the lateral canthus, away from the margin 
of the cornea (limbus) at a distance equal to the width of the end of the 
handle of the cataract needle. This is the width” of a barleycorn. 
Mark the spot where you plan to penetrate by pressing the end of the 
handle of the cataract needle on it until you can see a depression. This 





(40a) And not looking up or down! 

(41) This etymology is both false and puerile. - Cf. Salah Al-Din, footnote 139. 
(42) It says “length” in the Arabic text. One of.our barleycorns is about 10 mm long and 4 
gom wide. Probably the latter is meant.) 0 ec ee sce een ee? ase ae 
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is done for two reasons: first, to tegt-the patient and to teach him pa- 





tlence; sebond, to create a Point for the tip of the needle from where it 
will not sfip during entry. Mark the spot with antimony. The mark 
should be opposite to the pupil, slightly higher, and under no circum- 
stances lower. 

Operate on the right eye with your left hand, and on the left eye 
with your right hand. 

For the next step turn the needle around, put the sharp triangular tip 
on the marked spot, and then press the needle on it very firmly until 
the conjunctiva and sclera have been penetrated. Continue until you 
feel that the tip of the needle has entered a wide, open space. 

Remember that the conjunctiva, despite its toughness, is often flac- 
cid, so that the needle is not able to penetrate it. 

If that happens, first use a divider (mibda' wa) with a round tip, 
specially designed for this purpose. The instrument is also called the 
nife. If this is not available, use the regular lancet (mibda’ 





ttt 





pes ). Wrap new cotton-wool around the lancet, except for a small 
part of the tip equal to the thickness of the conjunctiva. This would 





correspond to the width of a barleycorn ¢ »»2J| 213, or slightly more. 





This procedure is safer than opening the conjunctiva with the tip of the 
cataract needle. It is also safer in regard to the outcome of the opera- 
tion. 
When you then press on the cataract needle, the tip should point 
slightly towards the lateral canthus (meaning the temple), as this is sa- 





fest for the other coats of the e} eye. Should the cataract needle slip, do 
not panic. However, before you thrust the needle in you must, with the 
thumb and forefinger of the hand that is not holding the needle, take 
hold of the eye above'*”) and below, actually on the lids. This prevents 





(43) “From below and from above" would be more correct, as the thumb is laid on below and 
the fore finger above the eye. But ‘Ali Ibn ‘Isa wrote on p. 231 exactly the same as Khalifah 





did. Khalifah on the whole copied ‘Ali Ibn ‘Isa’s text only expanding it by additional com- 
pane 
ments. 
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the eye from turning and thus fatiguing you by moving. 


The amount.the.cataract needle-penetrates should be equal to the 
distance to the pupil, and not more. If this is exceeded by the width of 
a barleycorn, it is acceptable, More will be harmful and cause erosion. 

During introduction of the cataract needle hold the patient's head with 
the fingers of your other hand not holding the needle. Then rest the 
needle against the lower part of the thumb you are using for operating, 
as if it is to stay on it. Say some comforting words to allay his anxie- 
ty. - 

He ought not to have had anything to eat, as otherwise he might 
vomit. If you notice any indication he may vomit, give him some acid- 
ic medication to sip, such as syrup of rhubarb and syrup of unripe 
grapes and tamarinds. 


Then put a new swab of cotton-wool on the eye and blow over it 
slightly with your warm breath; or suck on it if you prefer, as if sip- 
ping a drink. This is aimed at quieting the eye down. 


Then gradually turn the needle with minimal pressure slightly na- 
sally until you see it above the cataract. The red copper will show 
through the transparent comea. 


For this reason a cataract needle made of red copper is preferred. 


During the turning of the needle, the iris is pushed back, but it will 
not be torn as it has adhesive villi on it. For this reason the tip of the 
needle is not made too sharp, so as not to penetrate the iris. Now note 
the location of the needle. If it has not yet reached the cataract, push it 
forward a little. If it has gone too far, withdraw it slightly until it is ex- 
actly above the cataract. Once positioned correctly, raise the lower 
part "(handle)" of the cataract needle, so that the cataract can be de- 
pressed and attracted by the iris and its villi “(cillary processes)", 
which you will already have learned about in anatomy. If the cataract 
can be deppessed immediately wait a short while. Take your time in 


ca 
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withdrawing the needle, so that the cataract does not rise again and re- 
cur. Should it however rise again, then depress it for a second time. 
This happened to me several times. For example, I depressed the cata- 
ract in the eye of one lady six times. I waited patiently for almost half 
an hour each time while the cataract lay beneath the tip of the needle 
and the pupil was clear. However, as soon as I lifted the tip of the 
needle, the cataract, despite its favorable consistency, returned and 


rose a short while later. 


Eventually it stayed depressed. However, six days later it returned 
to its original position and had become somewhat swollen. I repeated 
the operation and then achieved permanent success. The author of 


trata eenntnpsiintnenpnannenenatatntianaintcas Cee 


"T once operated a traumatic cataract which was slightly swollen. De- 
pressing it tired me. I persisted in holding the cataract under the tip of 
the needle, while weighing down on the patient's head at the same 
time. First of all, I put a protective cover on the patient's head, then a 
heavy mortar on top of it, and another heavy weight in that. Holding 
the patient like that I waited from noon until evening. When I eventu- 
ally lifted the tip of the needle, I saw that the cataract remained de- 
pressed and the operation was successful. "Those are his very words. 

He adds: "This cataract felt like a rock under the tip of the needle.” 


(44) The cataract is fre- 


Let us return to complete our description 
quently thin. [t can also happen that the cataract, when depressed by 
the needle disappears as if falling into a well without leaving a trace. 


On the other hand there are complicated cataracts that fatigue us. 


In the city of Aleppo I operated on a patient who had only one eye 
and had developed a cataract. As he could not see at all, any surgical 
risk seemed acceptable to him. The cataract in his eye was suitable for 
surgery, tending however towards being light and thin. When I operat- 


(44) That means after quoting from “improvement... ° Khalifah continues quoting ‘Ali Ibn 
woot ae a4 F emueeaeieemaiaaiememm a net oem 
Isa. Cf. there p. 233. 
oun 
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ed, I got rather tired by the repeatedly rising cataract. So I put a weight 
on the patient's head using a mortar, while he helped me by breathing 
in deeply through his nose. From this moment on the operation was 
SUgess ful. T he patient poirlted.towards me while the meedle was still 
in his Oe How: ever, when I removed the dressing from his eye on the 
third day, the cataract had risen again, revolving round the pupil like a 
top?) I treated the patient for seven days until he was well. Then | 
treated him for 40 successive days until the wound had healed. He 
was carefully treated in regard to exposure to light. When he then 
went and had a bath and returned, he was able to see. I myself and all 
observing him were surprised that the cataract remained in the vicinity 
of the as The ee conEnes to see. The cataract floated be- 


ttt sean 


cury. This I have never seen in any ahek Beaton: nor a le ever 


(4°) The cataract may create problems by rising again and 


read about it 
again as soon as the pressure is slackened off. Then break the cataract 
up and disperse it in all directions, upwards and downward, and to- 
ends: 


wards both canthi. ‘Ali Ibn ‘Isa‘t” recom "Attempt to cause 






slight bleeding by pressing the needle towards the lateral canthus. 


Mix the blood with the cataract an . The cataract will 





then not rise again. For this reason you should also mix the blood with 
the cataract if spontaneous bleeding occurs. This is an advantage, as it 
thickens the cataract (increases its weight). Then depress all of it to- 
gether." 

In my opinion this is very difficult. I never use this procedure'*®?. 
Galen says: "The highly skilled surgeon will cause the least amount of 


(45) Literally “toy”. 





(46) This is a remarkable observation of a nucleus dislocated into the anterior chamber without 
affecting the vision. The following is then quoted again from ‘All Ibn ‘Isa, p. 233. bottorn. 

(47) ‘Aly Ibn ‘Isa, p. 234. 

(48) Remarkable criticism of a classic rule. The basis for this criticism is, by the way, a saying 


by Galen. ‘All Ibn ‘Isa is then quoted agian. 
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pain.” How can blood come from the inner part of the lateral canthus 





without causing pain to the patient'*” ? And he did expound this as the 
best procedure. The procedure was possibly used by ‘Ali Ibn ‘Isa, as he 
was heavy-handed®” during surgery. 3 PLi td ey, a7 “\ 

Ask the patient to help you by breathing in through his mouth, not 
through his nose. This helps to depress the cataract. Once the cataract 
is depressed, gradually withdraw the needle with a rotary motion. The 
best surgery causes the least amount of pain, as I mentioned previous- 
ly. Once the needle has been withdrawn and you find the eye un- 
harmed, apply egg yolk blended with rose-oil to the eye. Do not test 
the vision after the needle has been withdrawn as this can cause the re- 
appearance of the cataract. 

If you notice bleeding from the puncture site, apply a dressing with 
crushed salt. This will dissolve the blood. 

Bandage both eyes firmly and arrange the knot close to one ear, so 
that it is not under the patient's head when he is sleeping. The patient 
should sleep in a darkened room and he should lie on his back. Sup- 
pert his head en-both sides with soft pillows. Instruct him to lie as still 
as a dead man. 

He should always have someone there to attend to him. However, if 
this person leaves the room and the patient needs him, the patient 
should beat on a pillow with a stick. The servant will hear this and an- 
swer without the patient then having to call out to him. The patient 
should try to reach everything he wants with his hands. To protect 
against headaches apply narcotics to his temples. You will find them 
in the register of medicine in this book. 

Try to keep the patient from coughing, sneezing, talking too much 
and moving about. Should he however feel the need to sneeze, make 








(49) Possibly the text may not be correct here. <It is correct. The sentence came in a question 
and exclamation! (MZW)>. 


(50) Text, however, reads “long”, 
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him rub his nose vigorously to prevent sneezing. If he feels like 
coughing, give him some rose-water with almond oil to drink. This 
has a sedative effect. 

The food should be soft and should not contain anything difficult to 
chew. His diet should be light,and easy to digest, like vegetables and 
beaten eggs. You will find this in the register of medicines just men- 


tioned. 
Keep him on a diet and in order to produce less _urine keep him 
from drinking too much water. Should he need to pass a motion, he 
should not get up, but use a bedpan. 


Remove the dressing on the third post-operative day while the pa- 


tient lies on his back. Remove the dressing gradually and clean the eye 





several times with a cotton-wool swab dipped in rose-water. Do not 
press on the eye and do not open it. Then dip a cotton-wool swab in 
white of egg, apply this to the eye and dress the eye again completely. 
It may be better still if you remove the dressing for the first time on 
the fourth post-operative day and clean the eye with a rose decoction. 
Let the patient sit up and support his back with a pillow. He should 
move as little as possible. Cover his face with a patch of black cloth or 
with woolen stuff, which might even be better. Leave him like this for 
seven days, during which time you gradually get him accustomed to 
light little by little. Then take the patient from the dark room into an- 
other one with slightly more light. Here he should remain until the 
fortieth post-operative day. During that time cover his eye with! a 
Tuareq’s veil. 

[f you wish to, apply a few probes of red iron ore or black antimo- 
ny to his eye. 

Should the cataract rise again during the post-operative treatment, 
depress it with a needle for a second time, unless there is severe in- 


(S1)"with what is used to cover the eyes of the Tuareg". <In the Arabic text "Turk". onzwo> 
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flammation. Let the needle enter the eye at the same place as before, 
as the wound does not heal that quickly, the coat being cartilaginous. 


Make sure that the patient does not eat too much, and that he does 
not have any headadches, as otherwise your efforts are useless. 


Granulations occasionally occur at the puncture site. Don't be af- 
raid; excise it with the tip of a pair of scissors in the way you know ; it 
will heal. 

Tabari©”) mentions the following in his Hippocratic Treatment 
dol 2! obi; “it is necessary for the cataract surgeon to have good 
vision and keen senses. He should be very familiar with the coats, 





fluids, and nature of all the parts of the eye. He should not just do sur- 





“gery because he loves to operate. He should select one of the two 
equinoxes as the right time for surgery, and he should avoid the four 
solstices. The operation must be postponed for twenty days after the 
beginning of summer, autumn, winter or spring. During the interven- 
ing period diet the patient so as to tranquilize his general bodily condi- 
tion. Any change of seasons excites people, as winds disturb bodies of 
water. 

The cataract needle should be shaped like the deil of Garara (cf. 
df.) elongated and triangular. The tip should not be too heavy and 
only moderately sharp for penetrating. The tip should be smooth, 
without scratches or roughness. A ring should separate the thicker part 


from the thinner one. 





(52) Only in the Yeni Jami’ manuscript, not in the Paris manuscript. - Abu Al-Hasan Ahmad 





Ibn Muhammad AL-Tabari (about 316 H. 970 A.D) wrote a comprehensive book about gener- 
al medicine unde the title previously mentioned in the text. The work is preserved in Munich 
as manuscript No. 810. We read the Munich manuscript, translated the chapter about ophthal- 
mology (the fourth of the ten books) into German and found many things there worthy of 
note. We even found a better text of the above quotation, which is a combination of three dif- 
ferent parts of the cataract chapter. 


(53) This illustration is missing. <In Arabic (the hand of Grasshoper sl Al gts) MZW.> 


ao 
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The best material for the cataract needle is whitish copper. The sec- 
ond best is the type of copper known as Talikin'*) O saJlb, The third 
best is gold. Many manufacturers of instruments make the cataract 
needle of red copper, so that is easily visible through the cornea. 

When proceeding with surgery enter the eye at a point between the 
limbus and the lateral canthus. Introduce the needle slowly. It is best 
and safest if the point of entry has been incised previously with the tip 

of the lancet. Introduce the needle slowly without directing it inferiori- 
ly so as to avoid tearing the arachnoidal membrane <anterior lens cap- 
sule> or cornea, which would ruin the sight. Advance the instrument 
slowly until it is level with the pupil and one can see both the cataract 
and the cataract needle. Then depress the cataract until the pupil is 
free and the visual axis unobstructed, and the patient declares that he 
can see everything. Then slowly withdraw the instrument.” 

The author of the "Royal Book ll wisi" oe says the following: 

"Instruct the patient to sit in a well illuminated place. You sit 
slightly higher. Occlude the healthy eye and hold the diseased one 
open with your fingers. Then take the cataract needle (mihatt), which 
is the instrument used for cataract surgery. Then measure from the 
limbus towards the lateral canthus across from the pupil a distance 





. No. 1445 (IL, p. 398). [tis yellow and malleable. 
(55) This description is also missing from the Paris manuscript. ‘Ali Ibn “Abbas Us 
sila ple cx in about 994 A.D. wrote a well organized textbook of general medi- 
cine. It was printed in Bulag (near Cairo) in 1294 H. (1877 A.D.) in Arabic. In its second 
volume it contains this description of the cataract operation on p. 476 (chap. 28). 
However, a few lines were missing in the text. We filled in the text indicated by bold print 
from the two Arabic codices of this work available to us [Berlin: a manuscript Orient. Arab. 
No. 96, folio 37b, and b) Codex Sprenger 1886 A.D. . folio 427b] . However, the Yeni Jami’ 
transcription by KAfi is more legible. 
We also have the Latin translation available (Liber totius medicinae ... quem Haly filtus 
Abbas edidit, L aaa 1523 A.D. <(A book of all medicine ... which Ali Ibn ‘Abbas. edited, 
Lyon 1523 A.D.) [PCB]>). But the most important thing about the location of the site of 
entry for the cataract needle remains incomprehensible. The reason is the difficult language 
resulting from verbatim translation, and because of a printing error: juxta mensuram stibii 
<(next to the size of antimony) [FCB]>) has been printed instead of "still <(handle)> which 
could not have been easily worked out without having had the Arabic text at hand. 
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equal to or slightly more than the thickness of the posterior end of the 
cataract needle. Place the sharp tip of the cataract needle on this point, 
press on it with enough force to make it penetrate until you feel that 
the needle has entered an open space. Then point the needle towards 
the pupil and introduce the needle a little further until the tip reaches 
the center of the pupil. The needle is now easily visible through the 
cornea. Then move the tip of the needle down towards the lower part 
of the pupil, lead the cataract down and suspend it on the villi of the 
iris <( ciliary processes)>. Repeat this several times, until the pupil 
has been freed from the cataract. Then wait for a short time. If you see 
that the cataract does not return to its original position (that means to 
the pupil), offer the patient something to look at. Slowly withdraw the 
needle with a rotary motion. However, should the cataract return, de- 
press it a second or third time, until it remains depressed. Then with- 
draw the needle as described before. 

Then instill some eye drops made of the liquid trom chewed cara- 
way'?>4) seeds mixed with salt into the eye. Place a patch on it and put 
eggyolk with rose-oil on that patch, then apply a bandage on it and 
bandage up the sound eye as well so that it won't move and make the 
other eye move with it. The patient then has to lie on his back in a 
dark room. Instruct him not to move at all. He should avoid sneezing. 
coughing, etc. Keep him on a liquid diet. Give him partridge soup and 
pheasant soup with bread crumbs until the seventh postoperative day. 
Leave the eye patched until then, unless heat or inflammation devel- 
ops. In that case remove the dressing before the seventh day and treat 
the inflamation. 

After removing the patch on the seventh day, check the patient's vi- 
sion by showing him various objects. It is not necessary, by the way, 
to check the vision immediately after withdrawing the needle, as you 
need to know that this is one of the reasons the cataract may rise 


again. You will then be on the right path, if God the Sublime wills 





é Arabic copy > Cumin imzw)> 
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+ (56) 


it 


Mansur mentions in his Vademecum the Greek ophthalmologist 
Antyllos as having stated the following: "I have seen surgeons split- 
ting the lower part of the pupil and extracting the cataract". This is 
only possible with a thin cataract. With a thick cataract it is impossi- 
ble, as the proteinaceous fluid escapes together with the cataract. 


£057) 
ulen writes” 





—~ 


a. : There are three types of cataracts unsuitable for 
surgery: these are the mercury-like cataract, the black cataract, and the 
gypsum-like cataract. He continues: Such a cataract will rarely lead to 
success. Avoid operating for it. Heticontinues: Nevertheless some 
treatment does exist for these cataracts: by avoiding exposure to light, 


keeping to a regular diet and avoiding sexual intercourse. 


Rufus mentions that the inoperable cataract occasionally changes 
into an operable cataract by the application of meerschaum 


<(magnesium silicate)> and its cleansing effect. 


f Tabari reports the following: A good surgeon explained that he 
once operated on a mercury-like cataract. He kept the patient away 
from light and occluded the eye for a fairly long period of time. Then 
he removed the dressing and found that the patient could see a little... 
A story. In the company of Moguls I operated on the eye of a wound- 
ed patient, who was an important person. He had acquired a green cat- 
aract and was completely blind. I changed his diet by leaving him un- 
der the care of an understanding emir. Any movement of the patients 
head during the operation was carefully avoided. Then I incised the 
eye with a knife, introduced the needle, and depressed the cataract 


completely. The following day the patient could see clearly and his 
(36) This is the best description of a cataract operation in an Arabic textbook of general medi- 
cine. It is much better than the description in the Qanitin (p. 162). For this reason we translat- 
ed this quotation, although it is probably only a small note inserted into the Yeni Jami manu- 
seript. 

(37) This smaller print is missing in the Parisian manuscript and is possibly a brief note added 


to the Yen! Jami manuscript. 
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eye was healthy again. This is the most marvelous one | have ever 





treated with the iron <(knife)>, you must direct the eye being operated 


on obliquely towards the sun and incident light...; but patients for lid 
surgery should sit directly opposing the light, He continues further in 
the "Physician's Office": The surgeon has to hold the cataract under 
the needle for a certain length of time in the position where he wants it 
to become attached, until it has in fact taken hold firmly, 

Under the heading "Diseases and Symptoms lel pel" he 
says: The best surgical procedure and its outcome are associated with 


61) 


the least amount'®’? of pain and with the patient placed not directly 


facing the sun but in a position away from its direct light. 


In his book about the different methods of treatment and in other 
5} : ‘ . 
books'°”? he says that goats operate on their own eyes with a pointed 


thorn. They can then see. 


If this instrument were used on a human eye, the eye would not be 


able to see. The reason is that the pupils of the human eye and of the 


(38) The language of this insertion is obscure. The “most marvelous" probably refers to the 
greenish color, which usually rules out the chance of success in cataract surgery. 

(59) “Katitrium" in the Arabic text. Cf. Galen XVHI. 6, pp. 679. 

(60) This sentence is mentioned in the Continens (fol. 41b, 11 S887), thought to be by Galen. 
However, it is not to be found in any of the three perfectly preserved commentaries of his we 
have on the Hippocratic Manuscript of the Physician's Office , so it may well have been taken 
from another work by Galen. (The Arabs probably combined those comments by Galen into 
one volume together with his surgery.) The following sentence by Khalifah is contained as 
well in the Continens, 

(61) Khalifah liked this quotation by Galen so much that he has already used it three times in 
this chapter: a yet fourth time will soon appear. We could not find this quotation in Greek. 
(62) We can verify this sentence only from a false “intreduction™ (Galen XIV. p. 674). Cf. 


also p. 332 of the same volume. - This is the end of the chapter on cataract in the Paris manu- 





script which thus reveals that a considerable part of it is missing. The cataract surgery with a 


jow needle has been mentioned previously. 
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goat are not the same in regard to width and length. Also the cataract 
descending into the goat's eye is different from the human cataract. 
For this and other reasons the tip of the needle (miqdah) used to oper- 
¢te a goat's eye can be thinner than the tip of a needle used to operate 
2 human eye. ¢ 

You know that the ease of an operation goes hand in hand with the 
least amount of pain. The ultimate art consists in having the needle 


ht on the cataract without rupturing its capsule. 
The cataract lies on the pupil at one spot like a small stone left behind 


(mihatt) positioned t | rig 








on a sieve remaining after sifting dust. 
The capsule of the cataract is very thin. Do not misjudge its condi- 
tion. The cataract effuses gradually. During its effusion it is possible, 


hat only the body of the cataract is formed...'°*). The thin capsule is 
not a decisive factor. Because of its thinness it does not influence the 
thickening or thinning of the cataract when occluding the healthy eye. 


nor does it influence the position of the cataract when you move your 








thumb over the patient's lid. The proof for this can be found in the 


(© “Compressing the cataract with your thumb 


words by the Shaykh’ 
too often and moving it with your fingers complicates the operation.” 
If the cataract is suitable for surgery, you will find that. when 
couched, it remains hidden under the néedle and under the iris like the 
moon obscured behind a cloud. This is the best thing [observed in 
connection with the art of cataract surgery _ 

Remember to retain your needle over the cataract after it has been 
depressed and adhered. You depress the cataract deep within the eye 
by raising the near end of the needle with two fingers. All this has to 


be done with great care. 





) The 





aper is of poor quality here” can be read in the margin of our 






etext is faulty 
Yer Jamimanus 


OL of 


verbatim). (AL- 
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A disgruntled or angry attitude of mind militates against the suc- 








. . (65) 
cess of the operation, as they cause the recurrence of the cataract“ 


Also keep in mind that the cataract can be operated on in another 





way, namely oy aspiration using the hollow needle as shown in the ac 
companying illustration?’ 

The procedure is as follows: You prepare the patient in the same 
way as for the operation first described, as far as bodily cleanliness, 
diet and precautions are concerned. The patient must sit in the way 
you already know, you sit on a chair opposite to him and have some- 
one hold his head. You hold his eye with the thumb and forefinger of 
your left hand, as you already know, and you make an opening in the 
conjunctiva with the awn of grain knife to let the hollow needle 
(mihatt) enter through the incision. 


The hole in the needle is on one side of it. The distance between the 
hole and the tip of the needle is the same as the diameter of the hole 
itself’, like the location of the hole of the enema 42s. As soon 
as the needle reaches the cataract, the hole of the needle is placed di- 
rectly over the cataract. Then you order your assistant to aspirate the 
cataract. By applying suction, the cataract will be removed. However, 
this aspiration is an art. If you aspirate too vigorously, the proteina- 
ceous fluid will be aspirated along with the cataract. If you aspirate 
too gently, the cataract will not be removed completely. If you are not 

eee ena | 





(65) There are two following sentences in the Yeni Jami'manuscript, one of them does not 
make any sense at all and the second one obviously does not belong here: “Galen says that 
this is the cataract to be operated on: and one rubs it in at the end of your speech. - This is the 
end of the discussion about the characteristics of cataract and precepts on ifs treatment. there- 
fore let us continue to describe the type of operation, especially the type of operation with the 
needle”. 

(66) The illustration is missing in the Manuscript. 


(67) Arabic “higher”. Hence the aperture is to one side of it at the tip. ike the eye of our ca- 





theters. The form of the Arabic enema is described in Abu Al-Qasim's surgery (I, chap. 88, 
A. v. Leclere p. 196) The tip itself is closed. there are two holes on one side and a third one 


on the other side. 
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able to remove the cataract by aspiration, any following operation for 


Ee ee 
the cataract will be very difficult afterwards. So the aspiration has to 
opr eataae 
be done correctly and carefully. 

npenotneniciss sien meena 


_ptonaeivtan cnet ies 


After removing the needle (mihatt) while rotating it, you start the 
seven day post-operative treatment that you have already learned 
about. But after this type of cataract operation the patient does not 


have to lie down as you are quite sure that the cataract will not return. 


Mansur writes in his Vademecum: "I have seen surgeons introduce 
Sonoran FO 


a glass tube instead of the needle (miqdah) and aspirate the proteina- 
scerieammenememenetieeneree een eneremenememe tment tiaiaiaeemmaearanmiainemmmneine cemmnmammac een 


" 


FP emanemnnnnananunnceientincemr st - 
ceous fluid together with the catar. 





H unayn'*) states: "The cataract will be operated on when it shows 





the characteristics of benignancy described by me. The best time for 
cataract surgery is towards the end of the month and towards the end 
of the day. Once the conjunctiva has been penetrated and you are 
pressing on the cataract with the needle (mihatt), be careful not to al- 
low your needle to travel on, reach the black part of the iris from the 
inside and tear it. Be careful with the cataract when dislodging it from 


its position. Be careful not to press on the cataract too much or te 





capsule, because the cataract would then escape, and it would be very 
difficult for you to keep it intact. Once the cataract adheres to the cil- 
liary processes, instruct the patient to keep his head very still. After 
watching him for seven days post-operatively, rub him with warming 
and relaxing substances, e.g. spikenard and saffron, but be careful not 
to get anything of this into his eye before the fortieth post-operative 
day. Remember, when the first three post-operative days have passed 


and the eye has not suffered any accident. the patient is out of dan- 


alifah does not mention this in his list of the 10 





(68) This might have been added later. Kh 


{ taimzw) by Hunayn: this quotation is from the 
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aykh”) says: "The patient should not be opposite to a win- 









laringly bright area. After the needle has been gradually 
introduced into the eye for the specified distance, position it over the 
cataract and let it ride on the cataract. Do not stop pressing the cataract 
and let it ride on the cataract downwards until the eye is clear and the 
cataract has been couched behind the cornea and iris. Then retain the 
needle in that position long enough to make the cataract stay in that 
place. The needle is then removed, and the surgeon watches to see 
whether the cataract is rising up again. If it does rise again, repeat the 
treatment until you are sure of the result. In case the cataract does not 
obey the needle taking it towards the side to where it should be 
couched and stay down, but tends to drift towards the other side, then 


couch it on the side it is drifting to, and keep it there.” 


If you have performed a good operation, you will be successful, if 
God will. In the Book of Tables Ibn Butl 


should be standing opposite the patient during the operation'’!’. This 


an’ 7) says: “The surgeon 


« 





position is preferred to sitting on a chair." 


[ have heard, that one of the most famous surgeons of our times op- 
erated on a lady of high rank while she lay on her back'’*?, and his op- 
eration was a success. I have told you this specifically so that you do 
not declare to be untrue everything you hear about strange operations 
deviating from the normal. God the Almighty knows the right 


procedure” best. This is the end of the chapter on operations with the 


knife”. 


(69) IK., p. 162. <Ibn Sina iomzw)> 

(70) Compare comment No. 8. < OoMa oY OLY) ae ZW 

(71) Tt actually reads “kneeling down". The standing position for couching cataract has fre- 
quently been preferred in recent times as well. 

(72) Cataract operations are nowadays mostly done with the patient in the supine position. 
Cf also Arlt, Surgical Techniques, p. 266, 1874 A.D. 
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The Book of the Light of the Eyes 


INTRODUCTION 


The book “Light of the Eyes and the Collector of the Arts "(Kitab 
nur al-‘uyun‘!) wa-Jami‘ al-funtin) by Salah al-din ibn Yusuf al Kahhal 
Al-Hamwi (1.e. the ophthalmologist from Hama in Syria) was made 


known to the scientific world by Lu@cien Leclerc UI, page 205) ac- 





cording to the manuscript No. 1042 du Supplement Arabe of the Na- | 
tional Library in Paris, folio, 178 pages with 27 lines each. This man- 


inno 


om nem saiicaOnPERC SCLC, 
uscript was written in 1126H. (1714 A.D.). 


It is one of the most extensive”? of the Arabic books on ophthal- 
mology. Dr. A. Hille of Paris copied this manuscript (p) in 1874 and 
his son put it at our disposal. Unfortunately, it is incomplete; the sec- 
ond half is missing. Mr. G. Salmon of Paris was kind enough to have 
the large and important chapter (VIII, 5) about the cataract and the 


cataract operation copied and compared. 


The second manuscript of this book (g, Gotha No. 1994) has been 
described by W. Pertsch’’) and was also put at our disposal. This man- 
uscript is older than p, but not very well written and contains in the 
second book in the important chapter on the mathematical theory of 
vision a large and important gap. The name of the author is also miss- 
ing. The name is also missing in the work by the only Arabian biblio- 
graph who mentions this work, i.e. H. Khalifah'4). We find in this 
book under No. 14040: “nur al-‘uyun wa-Jami‘ al-Funiin." The book 
starts with: "Praise to God, the creator of the heavens. He has embel- 
lished them with brilliant stars." He wrote this book for his beloved 


(1) The ttle nur al-uyun (Light of the Eyes) was already given to the Persian textbook of oph- 
thalmology by Abu Rub written in 480 H. (1107/8 A.D.). - The second part of the title of the 
book. by Salah ad-din, i.c. wa-Jami‘al-funun, was only added in order to make it a verse. 

(2) AL-Kafi consists of 250, Al-Murshid of 300 pages. 

(3) Die arab. Handschriften der Herzégl. Bibl. zu Gotha, (the Arabic manuscripts of the Du- 
cal Library of Gotha) IV, 1883, page 30. 

(4) Hap Khalifah died in Constantinople 1658 A.D. Itis to be hoped that a manuscript of this 


book may still be found im the libraries of Istanbul. 
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son , Abu al-Raja’. It consists of ten books (Maqalahs) (Treatises) in 
which he summarizes the teaching of Galen, Dioscorides, al-Razi and 
of the Royal Book and of Qantn, Ibn Zuhr, Zahrawi and of his own 
experience." 

We know nothing more about the author. As Leclerc indicates(5) the 
book must have been written around the year 696 H. (1296 A.D.) 


judging from the events mentioned in it. 


The book begins with a long introduction which is historically and 


oe 


culturally remarkable. Then follows the table of contents of the ten 

Mac 

quence of the classical work by ‘Ali Ibn ‘Isa. He follows ‘Ali 's text 
iC patpanecaninitnnnennnnttts i Ne tee 


alahs from_which we can see that Salah Al-Din follows the se- 





een, 
sometimes verbatim, though he intersperses the individual sentences 


of “Ali Ibn ‘Isa with his own comments and quotes. 


He uses quotes as often and as extensively as Khalifah. He puts 
these into exact order. He says in the introduction: “whenever I quote 


one of the previously mentioned authorities, | end the quote with the 


sign of three dots < * «©. As the Arabic language does not contain 
many punctuations it would have been extremely advantageous if he 
had followed his rule. Unfortunately, in the text of the two manu- 


scripts we do not find this sign at the appropriate places. 


Salah al-din mentions in his introduction his sources: Galen, Dio- 
scorides, the Royal Book, the Qanun, Ibn Zuhr and al-Zahrawi and the 
books by more recent authors who have written on this subject. He 
mentions in the text: 

1) the ophthalmologic manuscripts by Hunayn, Thabit Ibn Qurrah, 


‘Ali Ibn ‘Isa, ‘Ammar, al-Qaysi, the examination of the ophthalmolo- 


(3) 1205. He adds that H. Khalifah does not tell us the year of death of the author. On the 
other hand, Khalifah does not even mention the name of the author. 
In the book “Light of the Eyes” the book by Qaysi is quoted which would correspond to our 


assumption that if was written around 1250 A.D. 


(6) These are found in g, but not in p. 
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gist by A‘yan al-Basri’, a notebook on the lectures (fi dusturihi) by Ibn 





abi Al-Bayan, the teacher of Usaybi'a, the optical works by Ibn Sina, 
the book on surgery by Abu-Al-Qasim: 
2) the general medical books by al-Kindi, Masih, Ibn Sina, Ibn al- 
‘Abbas. Al-Razi, Ibn Zuhr, Amin al-dawlah, [bn abi Al Bayan, Ibn 
Jazlah; 
3) finally, the Greek manuscripts by Hippocrates, Diagoras, Dio- 
scorides, Galen, Antyllos, Oreibasios, Paulos: furthermore, Plato, 


Aristotle, Empedokles, Demokritos. Epikuros, Hipparchos, Euklid, 


Porphyrios, Gregorios. m 
Many of these quotes are secondary, i.e. taken from other books. 


The first book contains the anatomy of the eye and most interesting 
is here the illustration of an eye'”’. 
8) 


This illustration has recently been 
published by P. Pansier™’, but without an explanatory description 
which alone makes the illustration intelligible. It is a true “cross sec- 
tion” (taqatu al-salibi) of the eye. It can be explained in the following 
way (fig. 1). 

The Arabs'”’, as well as the Greeks, thought that the crystalline 
ens lies in the center of the eye ball. If we now cut the eyeball in a 
vorizontal plane into an upper and lower half and then divide the low- 
er half again in a vertical plane into a left and right part, we obtain a 


posterior lower quarter of the eyeball. The upper part of this illustra- 








the figure illustrates the vertical cut of the eyeball. Only in this way 
€105 


does this schematic illustration make any sense at all 





ion shows the horizontal cut of this quarter, whereas the lower half of 
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This illustration is still of considerable importance in the Arabic lit- 
erature. It can be found as a picture of an eye in the handwritten 
excerpt of Tadkira (3 ,Sic/!) of the Library of the Durayd Hamzah al- 
Kahhal (JS 3 ;* 455), who died 1860 in Damascus; it is also re- 
produced in the book "The Magic of the Eyes!!04 Kitab sihr al‘Uytn 
Ogle. ) which was printed in Cairo on 23 Ragab 1276 H. 
(January 1860 A.D.). 





Explanation of the Figures 


t. The hollow nerve 





2. Muscles : 
H 
3 Selerat 
i Choroid 
; | 
; 5 Retina | 
, ; 
i & Vitreans 
en . 4 i 
e ~ €rystatline body | 
a “ | 
1 &. Phe arachnonlal membrane 
4 


Q The protemaceous fluid 
ro. The choroid (in the text, cornea) | 

: ; eee \ 
rt. Phe sclera (in the text, rts} i 


re Conponetiva 








Fig. (1). 


Legend: |. Hollow nerve. 2. Muscles. 3. Sclera. 4. Choroid. 5. Ret- 
ina. 6. Vitreous. 7. Crystalline lines. 8. Arachnoid. 9. Proteinaceous 
fluid. 10. Choroid (in the text: cornea). 11. Sclera (in the text: iris). 
12. Conjunctiva. 

The second book of the "Light of the Eyes” characterizes the author 
Salah al-din as an outstanding scholar. As far as we know, he is the 


only Arabian ophthalmologist who dared to present geometrically his 
theory on vision'''’ and to depict it with illustrations (some of which 
OL 


an 


(10a) <P have a photocopy of this book im my own collection.mMZwi> 





(11) Ton Sina, who in other books dealt so extensively with the theory of vision. did not deign 
to discuss in his Qantin of Medicine this theory more deeply when dealing with ocular diseas- 


és (compare K. pages [8 and [32}. 
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The def@@ng of the eye and its layers as appefred in the a 
original manuscript. 
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were taken from the book on optics by Euklid) in his book on practical 
Sida sce . So 





ophthalmology 


& 


The description begins with the following sentence: "The scholars 
are divided into three groups according to their theory on vision. The 
fir ¢ group are the mathematicians and they maintain that the visual 
ray originates in the eye. The setOmy group claims that vision occurs 
with the help of the air changes around us. The @fim group are the na- 


A ganna yaniitinniman 


turalists and they maintain that vision is due to perception.” Then fol- 
Comte tt ae eel 


lows a discussion on the opinions of numerous (Greek) authors ape 
vision which is taken nearly verbatim from the excerpt by Aetios''~? 


and is only enlarged by two examples. 


At first Salah al-din defends the theory of the mathematicians, but 
then abruptly decides himself for the opinions of the naturalists 
mainly on the basis of proofs by Ibn Sina who discusses them in his 
manuscript on the natural transparency (al-shaffaf al-tabi'i) and in his 
"Sources of wisdom (‘uyun al-hikmah 2.5410 ,¢ ): Salah al-din 
seems to have a secret penchant for the mysticism of Porphyrios and 
Gregorios. Strangely enough the name of the famous Ibn ai-Haytham 
e4l op). the author of the Arabian book on optics (bun, can not 
be found in this discussion. The transiation of the second volume of 


re 


the "Light of the Eyes" presented such difficulties that we first de- 
spaired whether we could ever complete it. First of all, there was the 
difficulty of the topic Hself,the geometric description of the theory of 
vision introduced a new termifolégy which we only gradually 
grasped. Furthermore, we had for the larger and most important part 
4 of the book only the Parisian manuscript at our disposal because this 
chapter was missing in the Gotha manuscript. The copy by G. Salmon 


of Paris had been done extremely carefully and had been corrected. 


« Ae A 
LOG AAL- 
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Unfortunately, the copyist of this late Parisian manuscript (which was 
written only in 1714 A.D.) did not comprehend the topic at all so that 





the letters in the discussion of the text do not always correspond to the 
legends of the illustrations. We gradually were able to overcome these 
defects of the text and were finally capable of translating the book jn 
an intelligible way which we would_Jike to present as a curious docu- 


7 


ment of Arabian culture. 


The other books ie the "L Aght of.tee Eyes" deal with ophthalmoio- 
gy proper. Salah al-din follows closely the descriptions of ‘Ali Ibn ‘Isa ae 
and his presentations are extensive and precise. Nevertheless, he does 
not deserve any praise for independent thought. 
The chapter on the cataract shows depth and precision. In order to @7~ 
highlight the difference between the descriptions by ‘Ammar of 1000 
A.D. and the one by Salah al- din of 1300 A.D., we would like to com- 
pare here the refreshingly simple definitions by the first with the scho- 
lastic and sophisticated ones by the latter. 
‘Ammar: "The cataract floats in the center . the pupil.. the cataract 
is a body covered by a membrane like an egg." 
Salah al-din: "The cataract is one of the (obstructive See ) diseases 
and belongs to the diseases of the number 5.+JI wl yl (i.e. the new 
formations). It is followed by a separation of continuity Sas Vi 3 a. 
The cataract is therefore an alien exudate which collects in the humid 
vapor - with involvement of the brain, when the mixture of substance 
has become humid - and it occurs in the hole of the iris between the 
proteinaceous fluid and the cernea:it prevents the images from pene- 
trating into the crystalline fluid.” 


Salah al. -din follows in the description of the usual cataract opera- ¢g~~ 








tion ‘Ali Ibn ‘Isa. The second operation, i.e. the suction method with 
the hollow needle, has been copied verbatim (including all case histo- 
ries) from ‘Ammar, though Salah al-din distinguishes critically the old 
method of suction with using a glass tubule from the later method of 
‘Ammar using a hollow metal needle. He correctly emphasizes that 
this procedure is only suitable for the thin cataract. 
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The title of the Parisian manuscript and the contents of the book 
“~3 make it clear that Salah al-din was an ophthalmologist. He repeatedly 
discusses his own eye operations. We shall here translate only the 


most important part of this extensive work: 


|. The interesting introduction with the plan and the organization 


of the work. 
2. The second book about the theory of vision. 


3. The chapter (VU, c. 5) about the cataract and the cataract oper- 


ation, 


CHAPTER ONE 
Introduction” 


In the name of God, the merciful, | put my confidence in him. 
Praise to the Lord who has created the heaven and has beautified it 
with glistening stars; who makes the horizon circle around as He has 
wished it:'*) He who does not need anything else for his existence as 
other properties need it; He who does not need the temporal attributes 
as the substances need them - in this world the seeing eye and in a fu- 
ture world the viewing eyes. I praise the Lord with the praise of one 
who has seen the brilliant light; I testify with the testimonial of one 
who has been convinced that He is the first, the last, the interior and 


the exterior. 


Then I contemplate the creation of man and whatever God in his 
benevolence and kindness has put together for man; he made two glis- 
tening stars in the head of his body which he has put there as protector 


of his limbs and has beautified them with modesty and reticence’!*, 


(13) The two manuscripts do not have exactly the same introduction: the name of the author is 
missing in (g) 
(14) Allegedly a verse from the Koran. <It is not oMzw)> 


(14a) Compare Plutarch. Moral. p. 528 E. 
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He has determined for each limb a disease and for each disease a 
cure. 
He has put down the clue to the treatment in the explanations of the 


scholars and in the deliberations of the wise men. 


After I had studied the superb achievements of the old authors and 
the collections of the new ones, | felt that | could not waste my life in 
jest and in error. [ therefore wrote this book for you my dear son, Abi 
Al-Raga‘!>), God guide you and us as he guided the scholars - as you 
had asked me to compose a book dealing with the science of the eye 
and its work so that it may be a (a law) qanun for you on which you 
can lean both during your voyages and at home. I have responded to 
your request. My work will eliminate for you the necessity to consult 
many books or to take them along on your trips. 


I have called this book the "Light of the Eyes and Collector of the 
Arts" . 


I have taken much from the teaching of the excellent Galen, Dio- 
scorides, Razi, the Royal Book, the Qanun, Ibn Zuhr, Zahrawi and of 
the books of the more recent authors on that topic; I have added many 
facts which I had found myself concerning medical science and which 
I have tested in eye diseases and found effective. 


[ put everything in its appropriate place. If I quote in the text one of 


(6) 6 <. [have di- 


the sayings. then I shall put at the end the three dots 
vided this work into books (maqalah) and chapters (bab) and I have 
surrounded them with a wide mantle of therapeutic prescriptions. | 


hope to God that I, in writing this book, will not be like a wood chop- 


(15) Abu Al-Raga’ = father of hope. 

(16) These dots, however, are found only in this location and only in manuscript (g) they are 
found in no other place in either manuscript. These marks at the end of a quotation would 
have been most advantageous, especially in a language like the Arabic which does not have 
any punctuations. 
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per at night, or watching for his camels 4, or the one who brings a 
: 17} 
flood to his orchard’ ””. 


This book will appeal to two kinds of readers: one who studied it 
with vast knowledge and found an error and correct it because of gen- 
erousity and good roots; another type of reader who will find a forgot- 
ten word and adds it on the margin, and he is considered generous in 
his act. However, | repeat what Hariri 5 » 4! has said: “If you find 
any mistakes, fill out the gap; praise be to him who has no defects and 
17) Stes ature V sys band SU Ls eat Oly 


we 


above al 


You, my son, lean on this my testament so that you will gain true 
advantage in this world and in the one beyond. Know then that knowl- 
edge is a gift of God, the exalted. He gives it to those who deserve it 
so that they become mediators between God - who should be praised - 
and the patient may receive health from their hands. They will be rich- 
ly honored by mankind and one will cite them as an example of his 
art; in their practice the patients will be calmed. In the life beyond 
they will receive thanks and rewards from the Lord of all worlds. 
Great was their effectiveness for the creatures of God, especially for 
the poor and handicapped ones. In addition, there are those properties 
which are derived from you, such as perfection, the properties of char- 
acter, noble spirit and mercy. You have to put on the robe of purity 
and chastity and the fear of God; you have to keep the secrets which 
are confided into you, especially by the nobleman; you have to love 
goodness and faith, you have to work hard in the study of science and 
you have to avoid the useless and vain lusts of the body, you have to 
follow the scholars and to dedicate your self to the sick, you have to 


think of their treatment and have to find ways and means to restore 


(17) Verse. 

(17a) Such sentences are usually found in Arabian manuscripts. Compare e.g. Les Prolego- 
menes d'lbn Khaldoun, translated by de Slane, Paris 1863. 1, p. 12: I would like to ask the 
men... instructed to examine my work ... and when they find any mistakes that they would 


please correct them and treat me with indulgence. <This is a poem (MZW)> 
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their health. If it is possible that you can support the poor with your 


own money, then do it with pleasure. Your aim should not be to hoard 
treasures, but to collect only your due fees, beware of mentioning a le- 
thal medication or an ointment which could inhabit or damage vi- 
sion! ®)God, the exalted, may support you and me as far as it is His 


pleasure. 


This work consists of 10 books (treaties) (MAQALAT). 





of viewed objects and the wise men's opinion. 

In the third book I mention the kinds of diseases and their causes 
and treatments and times and modes of application of medications 
and the rules which the physician has to follow in any kind of treat- 


ment, 


In the fourth book I explain the rules which should be followed in 





order to maintain health; then the diseases of the lids, their causes and 
types and treatments. 


In the fifth book I mention the diseases of the canthi, their causes 





and types and treatments. 


In the sixth book I describe the diseases of the conjunctiva, their 





causes and types and treatments. 


In the seventh book I describe the diseases of the cornea, their caus- 





es and types and treatments. 


(18) We recognize here clearly some thoughts from the oath of Hippocrates and the remarka- 





ble adaptation into the realm of ophthalmology. 

Hunayn already translated the Hippocratic oath into Arabic. The Caliph Mutawakkil demand- 
ed from him a lethal poison in order to test him. The physician, however, refused it, first be- 
cause of his religion and secondly, because of his medica! oath. 

Al-Ghafiqi's Murshid (guids) which deals mainly with ophthalmology begins with the oath of 
Hippocrates; Shadhili puts it at the end of his book. 
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In the eighth book I mention the diseases of the iris and the cataract 








which appears on the anterior surface of the pupil, its causes and types 
and treatments. 


applied to the eye. 

This brings the work to an end if God, the exalted, so desires'!”?. 

CHAPTER TWO 
The Sccond Book (MAQALAH) 
ded St OL 

In the name of God, the merciful: book two deals with the process 
of seeing and the concepts of the scholars about perception when 
viewing objects. It contains five chapters. 


The first chapter Gl ~adl Si olol Qas Gel SA! Calis 


Know then that the scholars are divided into thrge groups as far as 

e 4 Agi . 2 ore » 1c the - a4 
the explanation of vision is sconcerned?”’, Thé&{irs#one is the concept 
of the mathematicians. They maintain that the visual rays originate 






(19) Salat 
“Isa. 





al-din took this sequence of topics directly from the classical work by ‘Ali Ibn 





(20) This curious presentation of the (among the Greek authors) prevailing concepts about vi- 
sion is taken from the (erroneously adorned with Plutarch's name) excerpts from Aetios; num- 
ber, sequence and contents of the various concepts are exactly the same: (compare H Diels, 
doxographi graeci, Berlin 1879, pages 403, 404; Plutarchi de placitis philosophor. IV, c. 13, 
edition by Bernardakis. Leipzig 1893. V. page 340). Added is only the opinion of one of the 
later authors, Galen, whom Aétios could not have considered, and also the discussion of an 
older author, Euklid, whom Aetios apparently did not want to mention. (Compare G. d. A., 
page 152: Euclid. opt., edited by J. L. Heiberg. Leipzig 1895.) In addition, the Arabs tried to 
present a logical division of the various concepts. This is apparently not original with Salah 
al-din, but comes from his model Ibn Sina. (from his "Book of the Natural Cure“, Kitab al- 
shifa. Compare M. Winter. Ub er Avicenna's opus egreg. de anima, Munich 1903, page 47). 
It is curious that the Arabian book on optics by the great Ibn al-Haytham (died 1038 A.D.) 
is not mentioned at all. <Ibn Al-Hytham has never been mentioned before the [4th cen- 
tury }}MZW).> 


246 


The Book of the Light of the Eyes 


from the eye. The followers of the second group maintain that vision 
is possible with the changes of the external air. The third group are 
the Naturalists; these emphasize the subjective impression?)). 


Demokritos, 2, 3 50,2 and Epikuros _» 28! belong to the first 
group; both believe that seeing is produced by images which are 


Py 7 ‘" (393 
formed in the visual ray and then return to the eye’~~’ 


Empedokles , 133 , however, is of the opinion that the visual ray 
mixes with the images, which are formed in the ray; he therefore calls 


. . * 2 
this mixed ray: the image ray). 


Hippocrates _> ,|believes that the visual ray exits from the two 
eyes and then extends until it reaches the visible objects; it is therefore 
similar to the sensation of touch which also lies outside the body and 
is mediated by the hands‘**), Galen presented in his book " about the 
use of the parts"’*>) Lae gol geometric proofs for the correctness 
of this assumption. 

Plato? & sb 9G! is of the opinion that vision is a result of a combi- 
nation of the reflection (which is produced by the object) and the light 
which is emitted brie eyes; vision then flows from the eyes into air 
with which it ts related; the air then reflects from the objects as it 
meets them, changes and also modifies the air which lies between the 
object and the eye. As it flows, quickly changing, it extends with the 
help of the fiery light of the gaze. This concept is called Plato's coor- 
dination of rays abe! eLaall pleat. 


Qh) tab’= i. Nature, 2. Impression ( This is in Arabic a play of words.) 

(22) H. Diels, [bidem. 

(23) H. Diels mentions that in Arabic it is called “the ray which possesses the images.” 

(24) H. Diels expands on this statement. 

(25) See “History of Ophthalmology”, volume | 

(26) H. Diels closes this chapter by expanding on it. 

The Arabic text is here apparently not quite correct and could perhaps be improved by using 
the Greek manuscript. However, even the Greek manuscript may need corrections. <( disa- 


gree , the Arabic manuscript (p) is well written and understood). (mzwi>. 
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Euklid _iJs! and his pupils say in the book on optics bul: A 
light force extends from the pupil of the eye into the illuminated air 
forming a cone. The apex of the cone lies in the pupil and its base is 
the viewed object. We can only see what is touched by such a ray; 
what is not touched by such a ray will remain invisible. The apex of 
the cone may form any type of anlge. If the angle is large, then the 
viewed object appears large; if the anlge is small, the object also ap- 


a7) 
pears small?”?. 


Now we shall begin describing the property of vision. It is said that 
the pupil is spherical and mobile. The spiritual power changes the pu- 
pil, moves it toward the viewed object as light extends from it, wheth- 
er the viewed objects are high or low, to the right or to the left. 


Any substrate extending from the pupil which lies outside of it is 
also a part of the surface of a sphere; from this surface the light ray 
extends to the object; therefore, it must always be possible to draw a 
straight line from the pupil to the object. 

The visual axis is that line which extends from the center of the pu- 
pillary cone as a straight line toward the viewed object. Such a light 
ray may extend from any point of the pupillary surface toward the 
axis; two right angles will appear on both sides of the cone due to the 
contact with the viewed object. A ray will remain invisible if it devi- 
ates from the center of the cone toward the right or toward the left or 
toward any other side; if the ray extends as a straight line toward the 
viewed object, it will cut the pupillary cone because the convexity?) 
of the pupil will obscure it and will prevent it from reaching and 


touching the viewed object. 


An example: (Fig. 2) Let us presume that the viewed object is a line 
ab?) We present the pupil as a circle, the center of which is t. gdh 


(27) See " History of Ophthalmology. volume 2 ” 


(28) hadabah Jas 








(29) The Arabians also draw from the right to the left. 
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Fig. (2). 








is an arc of the circle, gghd - is the outer circular arc of the pupil 
from the center of which the rays emanate. The end of that ray is g 
which falls on the point a; h is the end of the other ray which, extend- 
ing from the center of the pupil, falls on the point b; the line ab is 
therefore the viewed object of the arc gh. We now draw a ray from t 
to the line ab; this line halves the arc gh in the point d and extends in 
a straight direction to the point w of the line ab. The arc gdh, which is 
part of the pupil, is smaller than one-half of the pupillary circle. This 
is a property of the pupil and God has created it that way. Praise the 
Lord. 


It is now possible to draw a straight line from g and from h to- 
wards w. If from any point of the arc gdh (which is part of the entire 


spherical surface) a ray emanates toward w. then its point of origin 
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was t. Straight lines cannot extend from the point g to any point lying 
between w and b, as the convexity of the arc gd will cut them off; d is 
the last point from which it is still possible to extend a straight line to- 
wards w : it is not possible to extend from g a straight line toward any 
other point on the line wb, but to the point w - except when it cuts the 
arc gd toward the side wb. Therefore, the convexity of the arc gd will 
obscure the rays wdga and therefore no ray can extend from g toward 
any point of the line wb. Similarly, the point which lies below d on the 
dare gd cannot extend a straight line to the point x lying between w 
and b. The point d presents the end of that geometric locus from which 
a straight line can be drawn to the point x, as for example the point m 
on the arc gd. The same applies to all points which are even closer to 
g. Whichever rays emanate from such points can only reach the point 
w. W is the upper end of the perpendicular wt and corresponds from 
beginning to end with the ray of the arc gd. The same holds for the arc 
dh from its beginning to its end. 

This is the most correct concept about the area which can be 
reached by rays emanating from the eye. The same holds for the line 
aw if we perform the same calculation in the direction dh, as we have 
Just done it into the direction gd. The same holds true for the entire 
base of the light cone gabh which extends from the arc gdh if the part 
of the rays which meet point w is larger than what can emanate from 
any other point of the light cone with the borders ga and hb and with 
its base the line ab; this cone is then the viewed object. The perpendic- 
ular tw is then covered and encompassed by rays. It lies vertical in or- 
der to enable seeing’*”). This is what we wanted to explain. 

The opposite theory assumes that no light ray extending in the illu- 
minated air is emitted during vision so that whatever the ray meets 
will become visible and whatever is not within the rays remains invisi- 
ble. If we therefore assume that there is no ray emitted from the eye 





(30) The pupil (hg) is wider for distant and narrower for near vision. The Arabian authors as- 
sume that < tgw= < thw = 90 at all times, so that wg is the tangent at g and wh the tangent 
at h. Under these circumstances no straight line could reach from g to x without cutting the 


arc gh. 
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toward the object and we nevertheless find that the viewed object is 





reached by our vision, we have necessarily to assume that rays ema- 
nate from the visible objects which will be seen corresponding to the 
structure of the eye. The eye cannot exceed its own measurements. Its 
capacity corresponds to the arc gh as we have drawn it. This would be 
based on the nature of the human body and not in any other way! We 
know, however, that our view can encompass half of the sky. The 
subsequent point also proves that light rays are emitted from the eye. 

In general, we have to note that our senses only perceive what they 
contact and what they can touch. The following observation is here 
appropriate: If we put a hand on a heated object, only that part of the 
hand will be affected which is in contact with the object. If we have 
tried a tasty dish, we have tasted only as much as was originally in the 
dish. The same applies for hearing and for smelling. 

If the gaze would not be connected with the viewed object because 
with the contact and touch the object would not be seen anymore; and 
if from the seeing eye a force would not emanate remaining in contact 
with the eye so that between it and the viewed object only illuminated 
air remains; and if the viewing gaze would only have the potentiality 
to see what it encounters; then it can by necessity only see as much of 
the encountered object as corresponds to its own extent. 

We bring now an example of sensual perception in order to test if 
these conditions apply to the act of seeing as we have explained them. 
(fig. 3) We draw a line ab which represents the viewed object. The arc 
of the pupil which sees the object is represented by the arc gd; the arc 
ed runs in the same direction as the line ab. From the center h of the 
arc gd we draw the straight line hg perpendicular to the line ab. At the 
two sides of g' we place the two points w and z; wz should equal gd. If 
now the arc gd only sees the line ab and no ray extends from it, then 
by necessity the arc gd will only see what corresponds to it and lies 
opposite while the air remains illuminated. Therefore, the arc gd sees 
only the part wz of the line ab. 


However, in reality, the arc gd sees the entire line ab. Therefore, the 
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arc gd sees what corresponds to its extent, - only by light which ema- 
nates from it and meets the perceived objects. 

If the arc could see something which is larger than its extent with- 
out that light emanates from it, the screen between the arc and the 
viewed object would have to be as large as the arc gd in order to ob- 
scure the object entirely. 


We would now like to draw into the sketch the line ht which is par- 
allel to the gd and exactly as long as its chord. Then it would be ne- 
cessary to see from the arc gd the line aw and the line zb simultane- 
ously, as they lie to both sides of the line wz representing the 
remaining part of the object. 


We find, however, that this is not the case. At first the entire line 
ab was seen by the arc gd. The arc gd corresponds to the line wz; but 
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not only the line wz was seen. If it were not so that a ray emanating 
from the arc gd would see and if the arc gd by itself because of an in- 
ternal force which does not extend toward the outside could see, if this 
were the case, then by covering the arc gd with the line th only the 
part wz of the line ab should be obscured. In reality, however, the en- 
tire line ab is obscured when the line ht covers the arc gd. Therefore, a 
small part can obscure another part which is several times bigger and 
yet it should only obscure something corresponding to its own size. 

From all that it becomes evident that the arc gd sees an extent 
which is many times larger than its own size; - due to the fact that the 
light ray extends into the illuminated air and anything that is encoun- 
tered by the rays emanating from the arc gd will be seen, whatever is 
not encountered by the rays will remain invisible . 

This can also be evaluated from another side. We draw a circle 
which corresponds to the cone of the pupil. Its center should be h 
(fig. 4) from which the ray emanates. The arc dh corresponds to the 
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periphery of the pupillary cone, i.e. that part from which vision origi- 
nates. We now place a copper tube hdg'd onto the arc hd and then put 





the viewed object as a line ab parallel to the arc hd. Then we deter- 
mine on the line ab a part wz which is as wide as the width of the tube. 
then by necessity the arc hd, inasmuch as it represents the pupil, will 
reach only the part wz of the line ab, if the eye only sees by its own 
power and not by any force emanating from it. 

We have covered the pupil by the tube so that it cannot see beyond 
it, neither to the right nor to the left, nor above, nor below; it only sees 
what is exactly opposite it, corresponding to the extent of wz. In reali- 
ty, however, we see through the tube the entire line ab of the arc hd. It 
therefore follows by calculation and deliberation that the arc dh if it 
were capable of seeing by itself and if it were occluded in the de- 
scribed way, could see only that part of the object which corresponds 
to its own extent. In reality, it sees in spite of the partial occlusion an 
object which is many times larger than its own size. That also proves 
that vision occurs in the form of a cone-shaped, light radiation. The 
light rays emanating from the arc hd pass through the tube and beyond 
it acquiring its natural shape, that of a cone. Emanating from the two 
end points of the tube, i.e. g' and d, occurs in the same way as the em- 
anation from the central point; the arc hd forms a cone-shaped figure. 

It is furthermore claimed - according to the proofs of antiquity 
about the emanation of a ray and its reflection and its penetrance 
through clear air which can reach up to the fixed stars, - that a ray em- 
anating from the eye may be deflected when it falls on a polished 
body of smooth surface, such as a polished mirror or clear water 
which does not produce any waves; this reflection occurs in that way 
that when the ray encounters the mirror, it is reflected under the same 
angle. If now the deviated ray encounters an object, then this object 
will be seen at that location where the ray first encountered the object 
when emanating from the eye; and similarly, everything will be seen 
which strikes the ray as it returns toward the pupil reaching objects 
which lie on one or the other side of the mirror. In this way the ray can 
see fixed stars when a body has reflected the light ray into the appro- 
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priate angle. Whatever the ray encounters will be seen at a place de- 
fined by us; whatever is not reached by the ray will not be seen. 


In order to explain this we use as an example a polished mirror put- 
ting it at g'; its center should be the point g’. Then we place a copper 
tube the width of a writing pen and the length of a fingers span at ab. 
Then we draw the diameter of the mirror jg'k. The tube is somewhat 
inclined toward k. The eye is now put at the point a of the tube ab. We 
now look through the hole of the tube ab at a in such a way that the 
emanating ray reaches the surface of the mirror at the point g’. 

I now postulate: The ray which emanates from the point a in the 
eye passing through the tube ab and encountering the point g’ under 
any angle, will be reflected from the point g' so that beneath the diam- 
eter kj two identical angles are formed. These are the angles dg'j and 
ag'k; these angles are identical. Therefore, the ray which is reflected 


from the point g' continues in a straight line to the point d which is at 
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distance from the mirror and comes from the point a which is adjacent 
to dG) (fig. 5). 

I now postulate : Any point lying on the line g'ld will be seen from 
the point a - i.e. from the eye which is presumed to lie on the line ab, 
- in the point g' - i.e. in the center of the mirror. I therefore believe 
that a will see the point d in g', similarly, the point h and the point w 


and the point z and h and t. If we extend the line g'ld up to one para- 
(32) 





sang’~’ and even beyond it, the point a which represents the eye at the 
end of the tube ab will see every object lying on this straight line in 
the point g'. Whatever deviates from the line g'ld, either to the right or 
to the left, will not be seen in the point g'. As an example, we place 
the two points m and t to the two sides of the point d; these two points 
will not be seen from the center of the tube ab. 

If we now take the tube from its original position and place it 
on the line sg’, then we shall see from the point s the point m and 
the point g', if < kg's = < jg’m; after the ray has been reflected under 
the same angle, the point m will be seen by the point s at g'. Every ob- 
ject which lies on the line g'm will be seen through the tube s'g at the 
point g'. 

If we now place the tube on the line eg’, then we see from the point 
e the point t at the place of g' because < kg'e = <jg't: the ray eg' has 
been reflected under identical angles toward t. Every object on the 
straight line tg’ will from the ocular point e be seen at the point ¢'. It 
is therefore selfevident for anybody who understands geometry, that 
the ray emanates from the eye, encounters the mirror and then is re- 
flected by changing its direction as we have explained above. 

If we now remove the tube and the eye remains at the point a. then 
the radiation will enlarge and encompass completely the surface of the 
GI + Feo iNewe Gaeta cuaehteaipn the figure in the manuscript is incorrectly drawn. We 
have made the necessary corrections. 


(32) Equals 30 stades or 3750 yards or 3/4 of a German mile (according te Greek sources). 
<(3 - 3 1/2 English miles, FCB.j> 
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mirror which will be encountered by the rays. Then the ray will be re- 
flected under equal angles and return to the point d; we shall then see 
what appears on the surface of the mirror which represents the base of 
the radiation, - i.e. by the ray which is reflected from the mirror at g'. 


This is the proof for our concept that a ray emanates from the eye 
encountering the surface of an object and reflecting from smooth and 
polished surface, such as a mirror or water; anything that will now be 
reached by the reflected ray will be seen on the surface of the mirror 
or the water, and at that point which originally was encountered by the 
ray emanating from the eye. 


As we have now clarified the condition in which way the gaze en- 
couters the seen objects, we shall now describe how in water a small 
object appears larger; and why sun and moon appear at the eastern and 
western borizon larger than usual, and how an object beneath a sur- 
face, such as water, may become enlarged. 


Euklid explained already in his book on optics that any object 
which is seen under a large angle will appear large, and any object 
seen under a small angle will apear small. An example is the follow- 
ing: If we plunge an object into clear water or if it is seen behind hu- 
mid vapors, then it appears closer to the eye than would correspond to 
the depth of the water or the thickness of the vapor. 


We place for instance?) the line ab as an object at the bottom of 
the water (fig. 6). The depth of the water should be za = hb. The sub- 
merged line ab is viewed at the surface of the water or the vapor as the 
line hz°”): the points h and z are the two end points of the perpendicu- 
lar lines on a and b. From the point t the two straight lines tl and tm 
course towards the two end points of the submerged line ab (and, fur- 
thermore, the two straight lines tj and tk towards the two end points of 





(33) This illustration was also incorrect in the manuscript and had to be improved, 
(34) This explanation is much worse than the one by Ptolomy. See “History of Ophthal- 


mology”, volume |. 
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hz). We now find that jtk ts larger than Itm. Therefore, from the point t 
the line zh will appear larger than the line ab, which has been sub- 
merged into water; the same holds when seen from the point t which 


represents the pupil. 


These are the reasons why the sun and the moon and the stars ap- 
pear larger on the horizon of the east and the west than in the zenith of 
the sky, because the vapors rising in a straight line upward from the 
earth cover these heavenly bodies as if between us and them were a 
sea of water or a layer of vapor; therefore, the sun and the moon un- 
dergo the same changes as an object submerged in water, - they are 


seen under a large angle at the horizon than at the zenith of the sky. 


The same holds for a mirage: An object behind it appears larger to 
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SF tint he 35) 
us. The mirage 5) 





is also due to a vapor which rises from the earth 
which is heated by the rays of the sun; it only occurs in the planes and 
lower parts of the terrain. The steam rises hot and humid; for that rea- 
son it appears from a distance like water which waves and moves with 
the wind; all objects in it will appear enlarged because of the above 
described angle. 

Now we begin with our explanation why an object appears smaller 
the farther away it is from the eye unitl it finally disappears complete- 
136), 


pil is the actual point of origin for the rays; those rays which emanate 


We postulate: According to our definition the center of the pu- 


to both sides of the center encompass the object being viewed. These 
rays form the angle which when large makes the object appear big and 
vice versa. 

We therefore assume an encompassing structure in which we see 
various objects which appear identical in size, but at different distanc- 
es from the eye”), We furthermore explain the connection of the en- 
tire viewed space. It has a certain limit as to distance. If this limit is 
exceeded, we shall see nothing. We furthermore postulate that the ob- 
ject will appear smaller when the perpendicular distance from the pu- 
pil is longer?®). We furthermore explain: If two objects are straight 
lines, of equal size and parallel to each other, and the pupil lies on a 
strainght line which is in the middle between the two other lines and 
parallel to it, then the distance between the two will appear different : 
those points which are farther from the pupil will seem to lie closer to 
each other, whereas the closer points seem to lie farther apart from 





(35) Sarab wi» Compare the 24th Sura of the Koran «4 ied Ui WS wdlel \ 5,4 


er ae eee it ‘ (esa tt \s wf si 
-TAne Seo ww AU ole ols gt ete allio ge kb Scud J acl (5! 
oe cS Guy es 3 Dd Oe a sia s 





Compare also Pliny. VI. 1, 32. 
(36) Euklid (page 158). 
(37) Euklid (page 1, 156). 
(38) Euklid (page 8). 
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each other??), We finally postulate: If several lines are of equal size 
and parallel to each other and recede at equal speed from the eye and 
if it is possible that a straight line extends from the pupil halving the 
distance and lying parallel to the two lines, then the line to the right 
wil appear displaced to the left and the left line displaced to the 
right'40), 

ak an example for the first explanation, we put in our figure 
lines") which are of the same length and parallel to each other (fig. e 




















These are the lines ab, zh, tj, kl, g'd. H. is the point of viewing. Ab 
is more distant and g'd closer. The rays which encompass g'd are 
he'hd. The line ed apren under the angle dhg’ which is larger than 


( 39) Euklid dane 8 161 ) The favs 6 the review by Theon resembles our explanation more 
closely. 

(40) Euklid (page 20, 270). 

(41) For the Greek authors three lines were sufficient, whereas the Arabs used five: the 


Arabian proof is also more verbose; the two proofs are quite identical. 


260 


The Book of the Light of the Eyes 





the angle ahb. The line mn forms the chord for the angle ahb; whereas, 
for the angle g'hd it is the line g'd. Therefore the line ab will appear 
smaller than the line g'd corresponding to the smallness of the angle. 
From the point h the line will appear the size of mn. The line g'd ap- 
pears from the point h longer than ab, the difference are the two lines 
g'm and nd. It is therefore evident that g'd wil be seen in more detail 
and will appear larger than ab. 

The farther the line ab recedes, the smaller will be the angle mhn. 
The smaller the angle the smaller will the line ab appear until finally 
the angle nearly collapses and the line desappears from view. 

The same holds true for the evaluation of other sizes. The line kl 
appears smaller than the line g'd; tj will appear smaller than kl; zh 
smaller than tj’ ab smaller than zh: this is all due to the progressive 
minification of the angles at the pupil. 

As an example for the second theorem - that two points farther 
from the pupil seem to be lying closer to each other than two points 
lying close to the pupil : -we take the two lines ak and bl: their dis- 
tances are ab = zh = tj = kl. The distance kl appears from the point h 
under a larger angle than tj; and t} appears under a larger angle than 
zh; and zh under a larger one than ab. Therefore, the line kl is larger 
than tj; t} larger than zh; zh larger than ab, - because whatever is seen 
under a larger angle will appear larger and vice versa. Under a larger 
angle the distance of the two end points will appear longer than under 
a smaller angle. The distance of the points k and L which lie closer to 
the pupil appears greater than of the points t an j which are more dis- 
tant from the pupil. Analogous to this is an explanation for the other 
distances (zh and ab). 

As an example for the third theorem: -that everything that is on the 
right side will be displaced to the left and what is on the left side will 
be displace ato the right: - we put in the same figure the two lines ak 
analogous to bL. We place L on the same side as b. I postulate that a 
will appear displaced to the left, b to the right: - as far as the point h is 
concerned. A straight line hw extends from h, the location of the pupil 
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which halves ak Ib. 
(42) 





The point k seems to be more displaced to the right than the 
point a; and the point L more displaced to the left than the point b. 
The more the line on which the pupil lies recedes from the lines KI, tj, 
ab the more k will be displaced toward L. Therefore the point a will 
appear closer to the line bL and the point b closer to the lie ak; a is 
displaced to the left, b to the right. 

Furthermore, if b and a have a different distance from h, and if b is 
farther away, b must appear to the right of a and vice versa. 

This fugure therefore explains everything which we have postulat- 
ed. 

We furthermore say: Those points which lie on a straight line will 
appear higher than the eye if they are close and lower than the eye if 
they are more distant'*>), 

As an example we draw ab as a straight line and put in it the three 
distances ag, gd, db (FIG. 8, 9) H is again the point of viewing from 
the eye. Among the three, db will appear more distant. We draw ha as 
the vertical on the line ab at h and prolong it until w, and draw from g 
the straight line gz analogous to aw, which is the verical in g; we fur- 
thermore draw from d the straight line dh analogous to gz, which is 
the verical in d; finally, we draw from b the straght bt analogous dh, 
which is the verical in b. Then we draw a straight line from h to g bi- 
secting ab and extending to j on the line hd; we similarly draw a 
straight line from h to d bisecting ab and extending it to the point k on 
the line bt; finally, we draw the straight line gb. Then the two points g 
and j will appear on the ray hgj; and the point d seems closer to the 
earth (lower) than point j - the difference is the line dj. The point d 
also appears closer to the earth than the point g, the difference is the 
line dj because j and g appear both on the same straight line hgj. After 
this it becomes clear that the point b also appears closer to the earth 
than d, the difference being the line bk. 


(42) The text is here somewhat confused. 
(43) Euklid (pages 22 and 171). The construction of the figure and the proof by the Arabians 
are more cumbersome. 
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If however, these lines are on the level of the earth and the eye is 
higher than the most distant point, then b appears higher than d, d ap- 
pears higher than g, which represent the closest point. 


We draw the line, as previously, emanating from the viewing point 
in the eye. The proof is convincing. B appears higher than d, the dif- 
ference being the line bk, as kdh represents the line of one ray. Simi- 
larly, g appears higher than a acoording to the law established above. 
In analogy, those points lying more on the right seem closer to the left 


and vice versa. 


This is as much as I wanted to say about this topic. 


The second hypothesis‘***) 


represents the concept that the external 
air is changed by the rays emanating from the eye so that the changed 
air itself becomes the instrument of seeing. The following is postulat- 
ed: The sense of vision is similar to other senses and they also do not 
perceive anything that emanates from the senses themselves, or would 
excite them or combine with them. Therefore, the same is true that 
there are not any rays which emanate from the eye and encompass the 
viewed object; it is rather a transmission from the transparent air to the 
eye. 


The third hypotheses is the one proposed by the naturalists. Those 
are the ones who postulate that the perception of viewed images is 
transmitted by transparent air to the crystalline body. 


The Sheik (Ibn Sina) is convinced that this is the correct hypothe- 
ses. In the third book of his work “about the natural transparency“*) 
slats! steal" he says while refuting the theory about rays emanat- 


ing rom the eye the following verbaim: "As far as those are con- 





(43a) Galen, “about the principles of Plato and Hippocrates," VII. chapter 5. “History of 
Ophthalmology", volume |. 





(44) Or “about the natural transparency” (al- tabi i al-shaffaf Gla! Hh pasate ). This work is not 
mentioned by Wiistenfeld, nor by L eclerc or by Brockelmann. It is possib sle that itis identical 
with the manuscript mentioned by Wistenfeld : Tractatus di Limine, diaphano et corpore 
(Leyden No. 889). It is most interesting that we find in Salah al-din's book such a large de- 
scriptive chapter by Ibn Sina verbatim in Arabic. 
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cerned who defend the idea of rays, I postulate that only four concepts 
are possible: (1) Either the ray is connected whith the visual organ and 
not separated from the viewed object. (2) Or, it is connected with the 
visual organ, but separated from the viewed object. (3) Or, it is con- 
nected with a part of the visual organ and not with another part : - as 
its relationship to the viewed object may be. (4) Or, it emanates from 
the visual organ and is not connected with the viewed object. 


The first concept is completely untenable; I mean with it that a con- 
tinuous body emanates from the eye which fills half of the world and 
then returns to the eye until the lids close; when the lids open again 
another similar body will emanate and again return until the eye is 
closed once more; if it then opens a third time, a third body will ema- 


nate. 


The second concept is even more absurd, that something emantes 
from the eye and then separates from the visual organ reaching the 
two directional stars (Arkturus and Venus 3 ,»;J! ), touching them 
(x3 2/|, while nothing remains between the visual organ and the 
viewed object wiht which we could obtain the sensation. This were as 
if we could have a feeling of touch with the hand cut off or if a serpent 
could feel what the severed and separated tail touches, though the tail 
still has a certian capability of sensation. However, some postulate 
that there is still a medium, i.e. air, which transports the message to 


the visual organ. I shall later declare this idea as erroneous. 


As far as the third concept is concerned which assumes that the em- 
anating substance is only connected with part of the visual organ, we 
could by necessity have to assume that not all of the organ is capable 
of seeing, but only that part which is encountered by the emanating 
rays. 

It is obvious and plain nonsense to assume that the air remains un- 


changed, connected to the visual organ and combining with it forming 


265 


Salah Al-Din Al-Kahhal 


one unit, one sees it while viewing the hemisphere of the firmament : 





Don't you see how air is changed by natue into the emanating rays and 
becomes visible as one unit until it reaches the stars and even Saturn 
5 and the other large planets. 

If some say that the air is not destroyed, but only changed into the 


nature of the viewing, and that it reaches whatever the rays encounter, 
but whatever the rays do not encounter then no image will form ; then 
we have to give the following answer: the air is not changed and trans- 
mitted to the pupil alone, if part of its property is transmission, then no 
other external substance is necessary. Furthermore, the air which 
transmits between two lines will have to transmit to one line what it 
has taken from the first; it has to transmit the ray of the entire air 
which has to be transmitted onto the lines, - especially according to 
the one concept that the lines are not by themselves reached, but only 


by that what the air transmits to them. 


The fourth concept postulates that the ray enters into the air, but 
only a little, and is not connected with the viewed object; the distant 
air will then transmit something to the ray and the ray will return this 
to the eye. The transmission by the air depends entirely on its transpa- 
rency and proceeds wihout any change in the air itself; the air does not 


transmit anything to the pupil. 


This transparency is sufficient to stimulate the pupil so that the vis- 
ual image emanates into the air and forms a perception. The air is 
therefore not wihout any reason changed by the pupil into the visual 


image. The sheik quotes from Aristotle - however, not in this vol- 


+5) 


ume”? - the following words : 


As the gaze contracts from a certain width to a narrow point where 


+ 


(45) In his philosophical main book “Kitab al-shifa +22)! G&S ” (book of the cure) Ibn Sina 
speaks extensively about the theory of vision. Compare M. Winter, Ueber Avicenna‘s opus 
egregium de anima, Munich 1903. page 47 and following. 

Furthermore, we have to consider here" the sources of Wisdome “Uyun al-hikmah O ge 


do&2-| which we shall mention below. 
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it concentrates, we find the greatest support for the correct impression 





of the image by assuming that a visual ray emanates from the eye and 
diffuses into the distance. 

The sheik furthermore says in this volume, refuting the second con- 
cept, that air would be qualitatively changed by the visual rays: the il- 
luninated air does not prevent us from viewing. Nothing specific oc- 
curs, so that one pupil may gain or the other one lose. A permanent 
condition of the air does not develop and the air does not change int a 
quality of strength or of weakness. Otherwise, the strength of the gaze 
would more powerfully change the condition of the air than weakness 
of the gaze. The weak components when united should be able to see 
with strength; and when divided they should see more weakly. An am- 
blyope who, by chance, would sit next to a person who sees powerful- 
ly would then see better because the air has been changed more pow- 
erfully. This occurs anywhere else when several causes unite as more 
power will always effect a stronger change. In that way the transmis- 
sion of air to the eye and its support when viewing would in this case 
be stronger. If poor vision could obtain help from the outside, then a 
most powerful effect could be obtained. In any case, we would find a 
weakness of seeing if there is not a combination of forces, either as far 
as viewing is concerned or a combination of many components: in that 
case, a weakness of vision would not be possible. All this is absurd. 

The sheik furthermore says: The air is either a tool by itself or a 
mediator. If it is an organ, it must be either a recipient or a transmit- 
ting one. It is, however, unreasonable ot postulate that air is a sensory 
organ which by itself can feel the stars and then transmit this percep- 
tion to the eye. Our viewing is not based on touching objects. We can 
see the fixed stars, but the air does not touch them in this process. 
How unreasonable would it be to postulate that the horizon which is 
halved by our gaze would represent an organ for our viewing. No rea- 
sonable man could assume such a concept. 


We believe that if the air is really transparent and color is a real 


color and the eye is intact, we do not have to assume the existence of 
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something else in order to be able to see. 


The sheik already presented in his " Sources of Wisdom*®” an ex- 
cerpt of these three theories, refuting the first two and proving the cor- 
rectness of the last one; the one presented by the physiologist who 
postulates a perception. This proof appears like a mathematical figure. 
For that reason I have mentioned it here. He says: Anybody is wrong 
who assumes that seeing occurs because something emanates from the 
eye progressing toward the viewed object in order to encounter it. If 
this substance were a body, we could not assume that the human eye 
contains such an enormous body that it could reach and encompass 
half of the horizon. If this substance were connected with the eye, it 
certainly could not be a complete connection as this body is able to 
enter other bodies. Its transmission would be impossible because the 
two still remain separate. Or it could be the air which emanates, but in 


that case this process would be unnecessary. 


If it were just a coincidence, would it not be wonderful if just by 
happenstance air would be emanating from one body and enter anoth- 
er one indepedent from its nature, transmitting from one place to an- 


other, governing the faculty of vision without any substrate. 


We have already said that such a coincidence is not supported by 
its actual existence, nor on that which is necessary for the adhesion 
which follows and which consists of active or passive aspects; it is in 


itself and behind itself*), 


If the emanating substance is a body, then its motion will be caused 
either by nature or by its own volition. If it is by nature, how come it 


extends to all sides whereas the direction of a natural straight linear 


(46) ‘uytin al-hikmah SoSbiU ge , contains logic, physics. theology. Leiden No. 1446. Com- 
pare Brockelmann I, page 455. 


(46a) The text is here confusing. The translation, however. follows the original text. 
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motion goes either along the periphery or towards the center? If it 


would emanate on a natural basis, it would go to one of the sides, but 
not to both of them. The natural movements occur only to one side. 


Though the motions of the air are slow, we have to assume that be- 
cause of the pupillary changes it could happen that we see nothing. 
When air would mix a little it becomes useless as a tool to reach an 
object. If many people see at the same time, each one of them should 
see better if he were alone. In the first case the air would be complete- 
ly transformed in its property enabling it to be a tool for vision. If vis- 
ual perception would be like touching by a ray of light, we would per- 

















I 
| 
| Fig. (10). 
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ceive each size and measure as it actually is. By necessity, however, 





the distant objects appear smaller when vision means a transmission of 
the impression to the crystalline fluid. 

Proof*” (fig. 10) The crystalline fluid should be an arc tk around h. 

Ab and g'd are two definite distances which are equal to each other: 
gid is farther away; hl is a perpendicular to both of them. We now 
draw the straight line hkb, hta, hhd, hzg'. As the first angle surrounds 
the arc kt and the second angle the arc hz, we can deduce that the arc 
tk is larger than the arc zh. The image of g'd is perceived on zh, and 
the image of ab on tk. The image of the more distant object is there- 
fore smaller), 

We therefore see separate what is opposite us, either larger or 
smaller. If the area of the object is smaller, then the image will also be 
smaller, When the image is transmitted to the eye, then the more dis- 
tant object will have a smaller image as it has also a smaller angle. 
Vision is possible in spite of the smallness of the pupil; here the per- 
ception of the image is achieved, but not because the rays converge in 
this place as can be seen in the figure. 


Second Chapter 
This deals with those factors which are necessary for the eye in or- 
der to perceive the viewed object in a perfect form and also about 
those which bring a system into the visual act. 
Four factors are necessary for the human eye in order to perceive 
{ viewed objects : - 


1. The visual organ must be intact. 


No 


The viewed object must be at medium distance from the eye. 
3. The motion of the object must be of medium speed. 


3 
4, The air must be pure and ilJuminated. 


(47) The illustration in the manuscript is not precise : gd should be analogous to ab. 


(48) Euklid (pages 8 and 160) proves the same point with emanating visual rays. 
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The first point: If the visual organ is completely intact, then the im- 





ages of the viewed objects will appear as they really are. 

The second point: When the viewed object is extremely far away, 
then vision cannot evaluate it, as the angle becomes too small. 

Third point: If the eyes move too fast'4), an image of the object 
cannot be formed as is necessay, but can be formed if the speed of the 
movement Is not too fast. 

The fourth point: If the air is cloudy, by the admixture of fumes, 
vapors or dust, the object will be changed and a screen will be formed 
which prevents the viewing from reaching the object. The illumination 


should be of middle strength. 


Some light intensities overshadow others. The purpose of this over- 
shadowing is not to make an impression of the illuminated object, but 
it lies within our eyes themselves. We notice this if we gaze into the 
sun or into a strongly illuminated body. 


Aristotle says in his book on politics! that the viewed objects are 
evaluated by the visual sense: What is achieved by seeing consists of 
10 factors : light and darkness, the colors, the objects, the shape, the 
location, the distance, the closeness, the motion and the immobil ity. 


Third Chapter 


In this | mention why in water a small body appears larger and a 
straight line curved. 


In contrast to the opinion of the mathematicians”), | would like to 
make the following comments : If we, for instance, put an object into a 


(49) One would expect here “objects.” But both manscripts have “eyes.” 

(50) (Similar to the various degrees of density.) This paragraph is not quite comprehensible. 
(51) We cannot find this quote. Meant is probably " the model state” by Al-Farabi. 

(52) Ptolemy already recognized the correct situation. (Compare G. d. A. . page 165.) Salah 
al-din's comments are bleak, - schlemihl's theory of a shadow. 
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glass filled with water that covers the object, the water carries because 





of its density this shadow, - therefore the object will apear larger. 


It is different when the object is in air. Then the shadow will appear 
only on one side of the body. Air is very thin and more transparent 
than water and therefore this shadow in air will, because of its thin- 
ness and transparency, be partly invisible though in reality it encom- 
passes the entire object. This is a proven fact. 


A straight object will appear bent when it is put into water, but only 


in water that moves and makes waves) 


. Such an object cannot be 
seen straight : First of all, because of the speed with which it is sub- 
merged into water and secondly, because the water is not tranquil, but 
moves and one image immediately follows the next one. This then 
produces the image of a body which is bent by the waves and the 


movement of the water. 


Fourth Chapter 
In this I shall mention how a person can see a close object distant 
and a large object small without that there is any disease affecting the 
eye; furthermore, how a transparent substance, e.g. beryllium and oth- 


ers, will become white and lose its original color when it is crushed. 


The Sheik says in the third book of his work about natural transpa- 
rency ales}! «bit It may happen to the eye that there is lack of 
complete perception, so that the object seems more distant and vision 
is more diffuse; that makes it appear larger. It is possible that an object 
which can be seen from a distance is actually extremely far away. If 


we now put into view an object which is even farther away, then the 


(53) This is a misconception. The author confuses here two phenomena : the refraction of 
light when it passes into a denser medium, and the flicker phenomenon which appears in the 


eye when viewing fast moving objects.. 
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first one will not appear as large as would apply to its size, but larger 
than it actually is because in reality it is now closer to the eye“), 


The sheik presents in the same book the opinion of a scholar that 
the transparent substance when crushed will absorb air which mixes 
with its essential ingredient. The sheik himself, however, declares that 
transparency, like that of glass, will by grinding or cooking, just like 
egg white, return to whiteness, - this is not due to an external admix- 


ture of air, but to an internal transformation©>’, 


Fifth Chapter 

In this I shall discuss in how many directions the vision of the eye 
can be effective, Hunayn says in his book on the eye>”): The effect 
of the visual spirit has eight directions: First, its nature is that of pure 
illuminated air. 

Second, it is connected with the external air. 

Third, it flows from inward outward. 

Fourth, the impression of the two images*is fused into one single 
perception. 

Fifth, it is a peculiar property of air to accept the impression of col- 
ors. 

Sixth, the light which enters the eye changes in the same way. 

Seventh, when the visual organ is connected with the external air, 
then the object which has made the impression will appear identical in 
the inside of the eye. 





(54) A well known optical illusion : If we looks through a wire-screen onto a distant surface 
of water and project the image of the screen out of the water, the wire-mesh and the openings 
will appear enlarged. 

(55) Here the Arabian author could not recognize the correct fact as he did not know that a 
mixture of small transparent parts will become opaque if the index of refraction of the compo- 
nents is not identical, 

(56) In the text the verb “to ride” is used (as if using a horse}. 

(57) Perhaps in his smaller book. This quote cannot be found in his main book (at least not in 
the Latin translation by Demetrius). 


(58) Soin p. g has “light.” 
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Eighth, when the visual organ is connected with the intelligence, 





then the visual organ has each time when it receives an impression 
from the outside air to transmit it to the intelligence. 


58a) gall nel -pisays in his book bout the 


S 
Sao? J ce 


Ibn A‘yan al-Masri‘ 
examination of ophthalmologists (JS Ob! : The eye encompass- 
es its perceived object by connecting its light with the external light, 
and this 1s done in the following way: the shape of the objects are first 
impressed into the light of the air, they expand in it and are imaged in 
it; then air transmits the image with the light to the visual organ. This 
is the way it happens. The eye possesses a mirror and in it are various 
colors, such as white and black, the two ends of the color spectrum. In 
that way the visual organ perceives shapes, just like the wax receives 
the impreint of a seal. When then the vision accepts the colors, the im- 
pression 1s carried toward the soul and then deposits there whatever it 
has encompassed among the objects, just like light in a mirror and in 
any other polished surface will hold and form itself. If now the vision 
will transmit to the soul what it has seen about shapes and colors, then 
it will leave an impression, - corresponding to the object's shape. The 


intellect will then arrange these impression. 


The proof that the visual act needs a thought process and the intel- 
lect lies in the following: If a person decides to visit a friend and goes 
over to his place and finds that his friend is deliberating and when he 
then greets his friend and tries to speak to him but the friend does not 
answer, only when he snaps out of his deep thoughts will he answer 
him and talk with him and greet him: the visual act was the same 
when he first noticed him and then again when he saw him actually 
for a second time; the fact that he did not see him the first time can 
only be explained by not noticing him with his intellect as the brain 


did not register what the visual impression had transmitted. 





ds 
sa 





yan Al-Masri = d 385 AH = 995 AD. a well recognized physician who practiced 
and died in Egypt. <(Usatbi‘ah 546) mzw> 
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This is what I wanted to bring about the matter of vision. God 





knows it best. 


Finally, | would like to discuss another theory which the wise Por- 
phyrios©S!) Uy, ) 43 3believed and which Gregorios® took over in his 
book about the nature of man. Gregorios #961 declares: The 
visual act does not occur because visual rays emanate from the eye or 
because there is a change in the air and not because there is an imag- 
ing of objects. The soul itself when it contemplates the visual objects 
recognizes their nature insofar as it is present in the visualized objects 
because in it is the permanent impression of the viewed objects. All 
existing objects have one soul and with the help of it they hold various 
objects together. This occurs in this way: Once he has been convinced 
that the soul is one unit in all things, by necessity the logical one: he 


declares that the soul recognizes its own substrate in all forms. 
This is the end of the second book about the light of the eyes. 


Praise be the Lord. 


THIRD PART 
Book Eight, Fifth Chapter 
About the cataract and its treatment. You should know then that the 
cataract is one of the obstructive diseases Gaba uv _; it belongs to 
the group of diseases of the number'®!)s...5) vel »l (Le. a new forma- 


tion); it is folowed by a separation of the connections Sarl 3 2. 





(58a) Neoplatonic philosopher, born 233 A.D. in Tyros: died 304 in Rome: he was a disciple 
of Longinus and Plotinus and became the teacher of Jamblichus. 

(59) Gregorios of Nyssa (died at the end of the 4th century A.D.) wrote neripsyches. 

(60) Galen (volume V, page 635, about the aphorisms of Hippocrates and Plato, VII, c. 5) al- 
ready uses this term; however, only the Arabs define the cataract as an obstructive. Compare 
K, page 155. 

(61) Galen, about the differences of diseases, c. 6 (B. V 1, page 862 ). Here also the cataract 
is one of the pathologic new formations. Compare also his system of medicine, XIV c. 13 and 
“History of Ophthalmodogy”, § 214. 
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The cataract is an alien fluid” 4, 2 4 4b, which collects from hu- 
mid vapor, - with participation of the brain when the mixture has be- 
come moist, - it precipitates in the hole of the iris, between the protei- 
naceous fluid and the cornea, preventing the image from penetrating 
into the crystalline fluid), 

The cataracts vary in their size and their consistency). 


(63a): Tf it is too much, it 


The size difference is due to the following 
occludes the entire hole and the eye does not see anything; if it is 
smaller in comparison with the pupil, it will occlude only one part and 
the eye will see with that part of the pupil which has remained open, - 
it will see only parts of the viewed object when only part of this object 
is opposite the open part of the pupil; or it will see the entire object 
when this lies opposite the pupil. If only the center of the pupil is af- 
fected while the periphery remains open, then the periphery of the 
viewed object will be visible, but in the center will be a hole; the sig- 
nificance of this fact is that one cannot see that part, but darkness has 
to be imagined, 

As far as qualitative differences are concerned, we find that in rela- 
tionship” to consistency one cataract is thin and clear and does not 
obscure light and sunshine, another one, on the other hand, may be 


very thick. 





kind has the color of air; the second has the color of glass ( greenish); 


the third is nearly white, similar to a hail, nearly the color of a pearl: 


the fourth is white, with a tinge of blue and like a turquoise”; it is 


(62) K., page 155; A. b. L., page 213. 
(63) K., page 156. 





(63a) K., page 156. 

(64) Nearly verbatim after K. page 157. 

(65) He follows here rather closely A. b. I., page 214; he is somewhat more extensive. 

(66) firuzag ("The turquoise is sky blue to mountain green." Quenstedt, Mineralogie, 1855, 
page 392.) 
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called the sky blue variety; the fifth is green; the sixth yellow, the sev- 
enth red, gold; the eighth blue the ninth like jimson _garthe tenth 
black; the eleventh resembles mercury and moves within the eye up 


and down like mercury'©®), 


Some of the previous physicians”? believed that the cataract is a 
thickening of the proteinaceous fluid. This is, however, an error, as 
can be proven by the quote in Galen's tenth book”) "About the use of 
the parts «Lac VI cole’: Galen states that the site of a cataract is the 
space between the cornea and the crystalline humidity and that the cat- 
aract needle moves to and fro in a wide space, upward and downward, 
to the right and to the left; we see that the needle can be moved in all 
directions without touching anything, proving that we are here indeed 


dealing with a wide open space. 


Galen's quote says "between cornea and crystalline humidity”; he 
does not say “between iris and crystalline humidity"; it is as if he 
would say that the cataract behind the cornea prevents images of ob- 
jects to reach the crystalline humidity. This interpretation is justified 
by another quote in Galen, in the fourth book "About the diseases and 
symptoms”) si ci, Mel": If the proteinaceous fluid becomes 
thick, the cataract will descend into the eye: he does not say that the 
thickening itself constitutes the cataract'’”), 

Another proof is the following : If the cataract were a thickening of 
the proteinaceous fluid, then at the time of the operation when the 
needle is introduced and the iris perforated, proteinaceous fluid would 


(67) azrag. 

(68) We could think of a crystal formation in the anterior part of the vitreous or perhaps this is 
a motile silvery cataracta complicata, which is more likely. Compare A. b. L, page 215. 

(69) Hunayn, after A.b. L, page 219. 

(70) c. 4 (volume UI, page 781). 

(71) This is the first book about the causes of symtoms (c. 2, volume VII, page 95). Compare 
A. b. 1. Hc. 73, footnotes | and 30. 


(72) According to A.b.L, page 219. 
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be lost when the needle reaches the fluid and attempts to couch the 
cataract. This may occur when the needle is withdrawn or even before 


that point'”?), 


The following is another proof for this statement: At the time of the 
operation, as far as our observation is concerned‘, we perforate only 
the conjunctiva. In spite of this, we see the cataract clearly in front 
of’? the pupil, behind the cornea. The cataract glistens because of its 
radiancy, it becomes smaller when the pupil constricts with the rays of 
the sun or of a light and it enlarges when the pupil dilates in dark- 


ness‘/® 


This proof convinces us that the cataract is not a thickening of the 
proteinaceous fluid, but the thickening of this fluid provokes by its hu- 
mid quality the descending of the cataract into the eye; and the latter is 
therefore found between cornea and iris. 


At the time of the operation the cataract is moved into the hole of 
the iris until the velvet-like posterior iris surface4ss!! i will fixate it. 
The reason is‘’”) that the needle which is pushed between the two 
membranes presses at the same time onto the iris which then dilates 
and attracts the cataract by its velvet-like posterior surface. As soon as 
the nedle is withdrawn this pressure ceases and the pupil returns to its 


77) 


original size; as we see it in the womb'’”) which dilates when the fetus 


in born and then returns to its previous shape. 


There are eight causes of a cataract'”®) . The first is a primary one 





(i.e. injury), like a blow or a contusion of the head or of the eye. The 


(73) A. 






b.L, page 216. 
(74) Complemented after A.b.L., page 217. 

(75) This statement " infront of" is for us an unexplainable contradiction with the following 
statement that the cataract apears smaller when the pupil is constricted. 


(76) This description of light reaction of the pupil in an eye with a cataract can not be found 
in A.b.L, but is described by A. Compare above, page 115. 


(77) According to A.b.L, page 218. 
(78) More extensive and more systematically divided than in A.b.L., page 215. 
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second one is old age, as the cataract is mostly seen in old people dur- 
ing the last part of their life. This is due to the weakness of the natural 
warmth and the weakness of their eyes and because the superfluous 
exudations predominate. The third cases lies in a mixture (the temper- 
ment), when, for instance, cold or humidity predominate over the usu- 


al mixture of a person. 


The fourth cause of a cataract lies in the consistency of that organ; 
a cataract 1s most frequently seen in dark eyes and especially in large 
and protruding eyes, beccause they have more of the fluid and other 
causes which flow in that direction, - because the fluid accumulates in 
the head and then pushes toward the eyes. The fifth cause is the con- 
densation of the proteinaceous humidity due to humid alteration 
(MZW). The sixth cause is based on substances which are introduced 
into the body; to this group belong liquifying fluids, such as fish and 
milk, and thick foods, such as beef, as well as food that develops 
fumes, such as garlic and onions, or spoiled substances, such as me- 


© * . ~ . . . 
ey: frequent eating of this will cause the black cataract in the 


lanzane 
eye. The seventh case lies in those substances which are emitted from 
the body, such as vomit or stools. The eighth cause is a change in the 
condition of the body; into this group belong the cataracts which de- 
velop in the course of chronic deseases or with chronic headaches: 
furthermore, those liquids belong into this group which enter into the 


vessels which nourishes the coats of the eye. 


The cause for the development of these 11 types of cataracts is the 
fact that the cataract constitutes an exudation of a fluid; it usually is 
derived from excessive mucus. The color of the cataract changes if 
one of the dyscrasias also occurs. 

The airy and the glass -colored cataracts are derived from the tenu- 


ous mucus, the hail-like form thick mucus; the sky blue one form the 


mixture of yellow bile mixed with a little black bile. Galen says in his 





(79) badingan O leas. egg plant (A.M. No. 55, page 159, Drag., page 591). 
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“diseases and symptoms” that the sky blue colors is a mixture of 
white, red and black®®), The pure blue color is derived form thick 
black bile and mucus; the green one comes from thick blood, thick 
mucus and black bile; the red one form blood, the yellow one from 


yellow bile and the black one from black bile", 
‘é + é Pace # 7 a pdigas. A Ng é 
Characteristic signs : This disease is difficult to recognize'®?? in its 


incipient stages, because the visual symptoms resemble those pro- 
duced by fumes which rise form the stomach. Once the cataract has 
become firmly established, its diagnosis is easy. 

An opacity within the eye which resembles a fog or a cloud is indi- 
cative for a cataract. This is especially true if it occurs in only one eye 
and if the patient at the same time has visual symptoms during which 
he sees glistening objects, like gnats or flies floating in the visual 
field, or hair-like objects and coins, especially when he looks into the 
sun or into a candle. He sees similar phenomena around the halo of a 
candlelight, as we see it around the moon'**). Some patients see 
streaks as if there was a shooting star and a lightning. These visual 
symptoms depend upon their form and color the exudation and its 
consistency. 


oe 


avoid those foods which produce humidity and thick fumes, - such as 





milk, cheese, fish, lettuce, beef, goat meat in larger quantities and the 


fat of lamb meat, beans, lentils, cabbage, fruit, wine, especially un- 


mixed, onions, garlic, mustard, basil and leek 


. The patient should 
also avoid a late evening meal, drinking too much water, especially 
cold water, too frequent bathing, especially after a main meal, sexual 
intercourse, fasting and vomiting. Useful for this disease are reducing 


(80) Galen, About the causes of symptoms, Ic. 6(volume VIL, page 120). 
(81) This humoral pathologic orgy is characteristic for the author. 

(82) A.b.L, page 214. 

(83) An excellent description. 

(84) The list of forbidden food is longer than in A.b.1.. page 224. 
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fluids, taking the main meal in the middle of the day consisting of 
fried or roasted small birds and chicken and the red meat of lamb with 
rice and mastic, small eggs with thyme and asparagus), It is useful to 
take before falling asleep thyme, ginger and mastic in equal parts with 
white sugar two parts; give one portion of two Drachm, -this is quite 
useful. 


Antyllos prohibits the cataract patient to be bled by scarification or 
to take fish or meat of small animals or the wine of dates or vegeta- 
bles; he permits them to eat only once, in the middle of the day. 


(853) "T observed a man 


Ibn Sina says in his third book of the Qanun 
who was of very reasonable attitude and who developmed a cataract; 
he treated himself with purges and diet, reduced his food intake and 
confined himself to broiled and roasted dishes, he applied dissolving 
and diluting eye powders; his vision returned in an excellent way. It is 
true that if the cataract is diagnosed in its early stages'®®), then a 
reasonable way of living can be useful; if the cataract, however, has 
matured only an operation will help. A patient who has a cataract 
should avoid too much food, wine and sexual intercourse. He should 
confine himself to the one necessary meal at noon; he should especial- 
ly avoid fish, fruit and thick meat. In patients with cataract, vomiting 


is damaging though it may otherwise cleanse the stomach”, 
Ibn Zuhr .s3-p} says in his book "Alleviation’?®’ slat 3 poacall 


wis" Before couching the cataract hasten with cleansing of the 


body, use purgatives and do not confine yourself to bitter medications 





(85) The list of recommended food is missing in A.b.L, page 224, which other wise contains 
similar principles. 

(85a) K., page 110. 

(86) K.: “If one wants to help the cataract in its initial stage," -this is a better way to inter- 
pret the text. Otherwise, S. had the same text of the Qaniin available as we have it nowadays. 
(87) We can exactly determine the end of this quote as the original text is available. We see 
that long paragraphs of the text consist of nothing but a series of quotations. 

(88) taysir (adjumentum). <The book was edited by Prof. Michael Khoury, and published by 
Dar Al-Fikr, Damascus, Syria, 1983 aazw) > 
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alone, but mix them with the pulp of colocynthin, garlic, polypody 
fern root), table salt and mastic. I would like to give you here a rule 
which you should remember forever: Do not initiate any bloodletting 
of a cataract patient, even if it seems necessary to you as long as his 
body seems to be hard. If you should do it, in spite of my advice, you 
will add to the disease a considerable misfortune. Prescrible mild pur- 
gatives if you want to, with a light medication. He should not eat 
when there is still food in his stomach. He should eat chicken liver 
which is broiled or cooked with roots. He should always stare at the 
eyes of live zebras (wild donkeys); this is a specific cure which, by ex- 
perience, has been proven effective. According to the experience of 
physicians, the vapor of meal is useful if it is cooked with saffron: 
during continued treatment it is possible that this vapor has a dissolv- 
ing power and a cure may come about by the grace of God, the Lord. 

- You should not contemplate couching the cataract, until it is fully 
mature and ripened. If you operate before it is ripe, the cataract will 
recur. 

Al-Razi ($31! says in the second book of his Al-Hawi sgh! 
Continens'”’, that the cataract will increase and its congealing will be- 
come more firm if the patients undergoes scarification, especially in 
the neck; the same will happen after eating fish; we therefore will rec- 
omend this dish if the ripening process seems to slow down. 

Al-Razi says furthermore: Anybody who has a developing cataract 
in his eye should avoid gargling, sneezing, yelling, because these draw 
the material to the cataract: on the other hand, purging and bitter med- 
ications are useful. Al-Razi furthermore reports from the collected 
book?!) anyone who has a beginning cataract in his eye should not 
vomit, as this may draw the material to his eye; he should, however, 
cleanse his head and his body with bitter medications, purgatives and 


gold pills. 


(89) basfayig pela 
= Nea 
(90) al-hawi. 


(91) Kitab al-mughni poll UGS 
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After that use the Atrifel®”) - medication and of it the following 
prescription: Large Atrifel from the folder of Amin al-dawlah: it is 
useful against atony of the stomach and against its humidity, it cleans- 
es the brain, clears the ear and beautifies the colors. One should take 
myrobalan (dried fruit of an East Indian tree) from Kabul and other 
myrobalans with emblic without stones'??), and these should be black, 
and pepper and long pepper, three Drachm of each; ginger and orchid- 


(94) (95), 97)y 


aceae’””? and nutmeg blossons‘*~’and Indian cress‘) and (shagaqul' 


(98) and 


and peeled sesame and white sugar and poppy seed for sleeping’ 
red and white ben nuts, one Drachm of each: this should be mixed, 
pulverized, filtered and kneaded with honey, the foam of which has 
been removed. It is then mixed with beef talcum and applied. 

The book about the conduction’’”? cles says about this point: Its 
power lasts from two months up to two years. 

Ibn Abi Al-bayan™ 5s) ul cpl adds the following: it is used 
three months later. After the Atrifel electuary give the following after 
it has been kneaded; the prescription comes from the second book of 
the Continens and claims that it is useful and curative for incipient cat- 
aract. You take calamus, asafetida, ginger and the seeds of fennel, of 
each one part; pulverize it, knead it with honey and then use it every 
day taking about a boxful. 


Ask the cataract patient also to smell white camphor with marjoram 





(92) Electuaritum from embliea, terminalia chebula and t. bellivica, A.M. No. 12, page 146. 
(93) shir amlag cell us. Compare A. M., page 146. 

(94) buzidan Ol, 5 » , Orchis Morio, A. B. No. 79, page 167; Drag., page 150. 

(95) basbasa 4.0.4 .Macis. A. M., No. 80, page 167. 

(96) Sitarag (gJos cee , Lepidium latifolium, A. M. No. 351, page 225. 

(97) shagagul |\a2 . Eryngium campestre, A. M.. No. 81, page 168. 

(98) Khashkhash 2625 

(99) al-minhag cle. outa footnote 121. 

(100) Te acher of Usaybiah, also in the 13th century A. D. Sadid Al-Din Abt AL- fad] Dawod 


Ibn abi Al- Bayan Sulieman Ibn Abi Al- -faraj Israel Ibn Abi Al-Tayeb Sulieman [bn Mubarak 
Al-Israili born in Cairo 556 A.H.= 1160 A.D. <(Usaibifh 583.) (MZW)>. 
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and jasmine. Other useful procdures are taking repeatedly from the 
large theriac and looking frequently into a mirror‘!°!). This is obvious- 
ly useful. 

However, beware of bloodletting except when absolutely neces- 
sary, becauses this decreases the natural warmth and therefore weak- 
ens vision. 

Other procedures which may be advantageous at the beginning of 
the disease are: cautarizing of the temporal suture line and cutting the 
blood vessels on both temples and behind both ears. The ancient 
scholars agree about these points, the newer scholars have tested them 
and verified their use. 

If you are sure that there is no exudation of a substance, then rub 
the eye with dissolving and diluting medication. Among them are the 
following: galen says in his monograph about the (theriac in a letter to 
the emperor)? a.ail HSL A! GUL.) . Useful against the cataract 
which has descended into the eye is the brain of a bat mixed with hon- 
ey; similar effect can be obtained from the brain of a sheep and the 
bile of a hyena, if it is fixed with honey and if it is rubbed into the eye: 
and similarly the bile of a falcon, if it is cooked with the oil of lillies, 
and if it is rubbed into the eye; obvious advantages can be obtained 
from these. 

Galen says in his tenth book about medications: the bile of a young 
bull?) is more powerful than the bile of any other animal. After it 
comes the bile of bears and then that of goats, then that of sheep and 
then that of hogs. The latter bile is very weak in its effectiveness. The 
bile of all birds is sharp and hot; they dry powerfully. The bile of 
cocks and chicken is especially powerful and most significant in its 








(LOL) We f 
(102) We know of two letters about the theriac in Galen's collection : one to Piso and one to 
Pamphilianus. There is an indication to this quote in the first letter. Compare Galen, volume 
ALV, page 214. 

(103) Galen, volume XH, pages 277 and 279. 


284 


ind here an illegible word; perhaps sabaj Ce silhouette. 


The Book of the Light of the Eyes 


medical efficacy. 

Galen says Furthermore in the third book on the topical medica- 
tions?”): The physicians have for the incipient cataract medications at 
their disposal which consist of bile and the honey of bees. They praise 
above all the scarus which is a parrot-fish°’. He also says in this 
monograph: The promises of these medications are great, their effect 
usually insignificant. 

Al-Razi says in the second book of the Continens, according to 
Alexander: The bile of a hyena is useful for somebody with a cataract 
which has descended into his eye. Similarly, the bile of a wolf. It is 


106) of the pupil. Similarly, 


also strongly effective for all obscurations' 
the bile of an eagle mixed with that of a horehound'!®”, The bile of a 
hare dropped into the eye of a cataract patient is curative. 

ALRazi says, according to Alexander: The bile of a dog is useful 
for an incipient cataract. 

Composition of an ointment from the second book of the Al-Hawi 
Continens which is also useful agianst incipient cataract : Take ginger, 
pepper and long pepper and cinammon and yeast! 108) ‘the ash of elms, 
calamus, gum of the wild olive tree, roots of the great celandine, ash 
of a bat, ash of a swallow, ammonium salt, wolves’ milk , asafetida 


G mie eee ‘ . ° 
(109) - This is thoroughly mixed and moistened with the 


and sagapenum 
bile of goat or fish, until it can be kneaded. Then one forms a collyri- 
um and rubs it into the eye with rue water. Into this group also belongs 
the bile collyrium: Take the bile of fish, the bile of a buck and the bile 
of a falcon, in equal parts; this is dried, pulverized, kneaded with a 
concoction of fennel, a collyrium is formed, then dried and applied. 
(od mavanir a isahiey it 4s netourth book! Compare Galen, volume XII, page 725. 
(105) Shabbout byt Uranoscopus. 

(106) Ghashawat wt ,Loe 

(107) farasium. 

(108) durdi go 2 = foex, amurca olei, foex vini petrificati. 


(109) the amount is not indicated. 
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Another collyrium which he mentions and which is also useful 
against incipient cataract : the pulp of colocynthin macerated in water. 
the latter will then curdle. Then take the bile of a goat and dry it ina 
cup. Then take of it 10 drachms and two drachms of the colocynthin 


110) 


jelly; then take a large drachm' of ammonium salt, and the equal 
amount of wolves’ milk; the entire preparation is then mixed with one 
drachm of sagapenum-resin, a collyrium is formed, mixed with some 
fennel water and then applied. 

Another collyrium which is useful against the same disease: Take 
the pulp of colocynthin, cook it and then let the extract curdle, take 
one part of it; take balsam oil one-half part, the same amount of 
wolves’ milk and also ammonium salt; knead it with thick goat bile 
which has been dried in the sun, form a collyrium and use it with fen- 
nel water. 


From the excerpts of al-Kindi'!! D dS: Take the seeds of indigo, 


pulverize it very well and then rub it into the eye. This is useful for 
dissolving the cataract and is one of the secret cataract treatments. 

The author of the results?!) 2 jal wi coke 3 Sal Sn has 
also accepted it and added that the pits of indigo should be used and 
we are indebted for that to Ibn Zuhr and Masih'!!9), 

The inner coat of a buzzard stomach"'!*) jf it is dried in the shadow 
and then rubbed into the eye, is of special benefits against a cataract 
descending into the eye. 

A bile ointment mixed with a collyrium has a similar effect. Bakh- 
tyashu‘!!>) provides the following prescription: Take the bile of wild 








(110) mithgal = 6 grams JLts . 
(111) The princely philosopher, author of a book on pharmacopoeia, died 880 A. D. in Bagh- 
dad. 


(112) natijah wat ot al Me 4 pol de i.e. al-Oaysi, around 1250 A.D. in Egypt. 
(113) Yuhanna Ibn Masiwayh was a contemporary of Al-Kindi. 

(114) qanisat al-habari .¢ jt-! 4.28. Compare page 226, footnote 68. 

(115) There are four persons with this name: 1. Bakhtyashu‘ [bn Girgis, personal physician 
of several caliphs, author of Kitab al-tadkira, written for his son, Jibril: 2. Bakhtyashu‘ [bn Ji- 
bril Ibn Bakhtyashu’ died 256 A.H. 3. Bakhtyashu’ Ibn Yahya. 4. Bakhtyashii‘, personal 
physician of Mutiaqi. Qifti does not contain any references on No. 2, 3 and 4. All four were 
famous physicains. 
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animals and of birds, the blood of lizards, the ash of swallows. the 





skin of vipers and ginger, prepare from this with fennel water a collyr- 
ium, pulverize it on ebony wood, rub it into the eye, agaist an incipient 
cataract. 

The Shaykh (Ibn Sina) says in the third book of his Qantn'!!®: 
“We would like to mention a few proven medications, e.g. take the 
peeled seeds of laurel, one part gum, mix it - with the urine of a prepu- 
bescent boy against a cataract, with pure water against amblyopia - 
and use it.” 

Ibn Sina copied from Aétius of Amida‘!'”: Knead the bile of vipers 
with honey, rub the eye with it, it is very good. I (Ibn Sina) add the 
following: Credulous people have used the bile of vipers with honey; 
it does not have the effect of a poison. This is one of the experiments 
which could be done. 


my 


Ibn Sina has another proven remedy: The salt of berries from the 


Island of Cyprus‘! !® 


. one large drachm of germander and of corals: 
this is kneaded with fennel water. 

Ibn al-*Abbas says in the fifth volume of the Royal book: Rub the 
eye with the ordinary flowers of zinc and also the one from Isbahan, 
which is cultivated with fennel water and with the bile of partridge, of 
falcon, of fish and of capricorn, with a little balsam oil and the resin of 
sagapenum. These medications are useful against the incipient cata- 
ract. If the cataract has become hard, then there is no eye medication 
which would be of considerable use agianst the cataract descending 


CLE9} 


into an eye. Take gold-colored calamine and flint stone and put 


them into a new red pot, put glass into the pot and close it with a lid 
and leave it for six days; if it becomes a good mixture it will turn 


white; it is then pulverized and rubbed into the eye. 


(LIG) K., page 160. 


(117) K., page 161 


(118) It says Fanaadis in K. This has to be corrected to Cyprus. 


(119) In the text it only says margashita (flint stone), but iqlimia should probably be added. 
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(120) . - i a e = 5 
Ibn Qurra‘!?0) $2 cpl JU says in his book about the seeing and per- 


wt 
g 


ception ¢ ~2Jis ~eJi: A collyrium which is useful against a begin- 
ning cataract consists of 30 drachms of fennel water, pour onto it 10 
drachms of bee honey and the bile of a hawk, and of a pigeon, and of a 
goat, and other kinds of bile as you may find them. This is put on the 
fire and boiled slowly. Furthermore, take one drachm of sagapenum 
resin, a drachm of pepper, one drachm of aloe from Sokotra and half a 
drachm of ammonium salt; all this is then pulverized with the excep- 
tion of the sagapenum which is boiled with the previously mentioned 
medications. The pulverized medications are then mixed with it, while 
it is still on the fire. The mixture is poured into an earthen container, 
thoroughly mixed, placed into a glass container and then rubbed into 
the eye. This is of great use against incipient cataract and amblyopia. 


Prescription of a bile collyrium by Ibn Jazlah 45> -,/ in his volume 
of the conduction?!) ceti which is useful against amblyopia 
and incipient cataract. You take one drachm of the bile of a hyena, of 
a partridge, of a hawk, of a fox, of a vulture, of a bear, and of a fish: 
two drachms of sarcocoll and aloe of Sokotra and saffron; knead this 
with water and fresh fennel and with fennel water and prepare a col- 
lyrium. 

A collyrium from the "results“'?”) donc! ". You take calamus, mix 
it with vinegar and apply it to the eye for one to six months; it dries 
the cataract which has descended into the eye. If you cook a falcon 
with the oil of lillies and then apply this externally to the eye, it will 
cut off the material of the cataract descending into the eye. 


(120) Meant here is probably the famous physician and astronomist Thabit Ibn Qurrah (826 - 
901 A.D.. in Baghdad). There is still an unsolved dispute concerning the textbook of ophthal- 
mology ascribed to him, 

(121) al-minhaj. Compare footnote 99. Ibn Gazla lived in the I 1th century A. D. (Compare 
the eighth footnote in Khalifah. 


(122) Compare footnote 112. 
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We find a collyrium of Paulos useful against incipient cataract in 
the "Memorandum Book" of ‘Ali Ibn ‘Isa‘!?3). Take three drachms of 
the resin of sagapen, 10 drachms of asant, an equal amount of helle- 
bore, mix it with the equivalent of 7 large drachms (mithqal) of the 
honey of bees and apply it to the eye. 

Ali Ibn ‘Isa Also says: A useful medication is the application of the 
bile of cocks into the nose; similarly nutmeg flower‘!?” into the nose 
is also useful for incipient cataract; similarly, the application of onion 
water with honey is capable of cleansing the eye and interrupting the 
development of a cataract'!*>). 

Composition"'?® of a collyrium which can be used instead of the 
bile collyrium and is also useful for an incipient cataract and dilatation 
of pupil: take the rue of meadows or gardens, Armenian saltpeter, the 
seeds of radish, aloe of Sokotra and saffron, mustard and Indian salt 
and copper oxide (patina), 2 1/2 drachms of each; burned pits of my- 
robalan of Kabul, fennel seeds, white pepper, meerschaum, 5 drachms 
of each; burnt young swallows and the bark of babylonian wilow trees 
and dreid willow extract, 10 Drachms of each: gold-colored calamine 
and silver nitrate and burnt copper and the extract of lycium, 6 
drachms of each; 3 1/2 drachms of long pepper, an equal amount of 
lillies, an equal amount of flowers of zinc; these constituents are pul- 
verized, mixed and kneaded with the extract of fresh rue and with rad- 
ish and fennel water, then dried for one week in the shadow: then a 
collyrium is prepared and applied to the eye in the evening and in the 
morning, however, not on a full stomach. 

We also have from Ali Ibn‘Isa a moist collyrium against beginning 
cataract : Take the bile of a hyena‘!?7), balsam oil and old olive oil and 


honey - in some prescriptions we have rue water instead of olive oil, - 


(123) A. b. 1, page 225 - identical. 

(124) A.b. L, page 225 says here “leeches.” 

(125) According to A. b. L, page 226. 

(426) This unusual prescription coincides (except for some details) with the text in A. b. L, 
page 226. 


(127) A.b. L, page 228, “lizard.” 
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mix it with honey, store it and use it. 

When, however, the visual disturbances are severe and when a 
large amount of the pathologic exudate is present, these medications 
will not help and there is no treatment except an operation, as soon as 
the cataract is really formed. 

Know then the cataract will in some patients become complete so 
that it totally obscures vision and this can happen within a month or 
two. In other patients it may take a year or more, according to the 
composition of the patients and how much the moist substance domi- 
nates him. 

The sign of a total cataract is that the patient cannot distinguish be- 
tween black and white anymore and does not recognize the number of 
objects. 

Most suitable for an operation, as far as the color is concerned, are 
the air- and glass-like, the pearl and sky blue cataracts; furthermore, 


ARY é ~ 
!28) Not suitable for an 


the one that resembles polished steel and lead' 
operative procedure are the gypsum-colored one, the green, the black 
and the yellow one. As far as consistency is concerned, the most suita- 
ble cataract for an operation is the one that is in the middle between a 
thick one and a thin one. The too thin cataract does not remain under 
the needle, but rises quickly to its previous location. - it 1s not fixed by 
the posterior layer of the iris. The very thick one, on the other hand, 
does not follow the needle in its movements and does not dislodge 
from its position. 

The characteristics of a cataract of middle consistency are the fol- 
lowing: If you observe it in half shadow and press your finger on it, 
you will find it diffuses quickly, but returns rapidly and accumulates 
again. Repeatedly performing this experiment will cloud the cataract 
and make the operation difficult. The experiment should be made in a 
different way: a piece of cotton should be placed on the eye and you 
should blow vehemently agianst it. 


(128) (The following is a common sign that the cataract has accumulated and congealed.) 


This does not fit into this context. 
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Galen says in the tenth book about the topical medications‘ '*””: 
The cataract which is due to a blow cannot be cured because the mem- 
brane''?°) which forms on the proteinaceous fluid ruptures; a different 
cataract will appear in the pupil when you operate it. 

‘Ali Ibn ‘Isa‘l3) says that the cataract will exude again and again; 
some explain it and say that part of the cataract may remain in the pu- 
pil itself. 

An operation will also be in vain if the cataract is asoociated with 
the obstruction of the hollow nerves; and when the pupil does not di- 
late behind the cataract when the good eye is closed. The operation is 
also in vain when the cataract has not completely matured, the signs of 
which I have already mentioned. 

AI-Razi says in the second volume of the Al-Hawi: A man came to 
me to have his eye operated on; but the cataract had not settled yet. 
So I told him that he should continue to eat fish and to have his skin 
scarified until the cataract would settle down. Then I operated on him. 
If I had operated before the cataract was mature, another cataract 
would have returned in its position.Finally, the operation is also in 
vain when the cataract patient does not perceive anymore the rays of 
the sun or its shine or the light of a candle. 

One of the best characteristics of an operable cataract is that the pu- 
pil will dilate in darkness and constrict in bright light. When such a 
cataract patient goes in the street, he will open both eyes as if he could 
see. 

It is therefore obvious that there are six causes which prevent an 
operation. The first one is the bad color, the second one the poor con- 
sistency, the third a trauma as the cause of the cataract, the fourth a 


(129) This quote cannot be found. This book deals with medications for nephritis, sciatica 
and similar conditions. 


(130) unbub w ,.)!, internodium arundinis, tubulus. This sentence is not clear. 


(131) Improved after A. b. L, page 223. 
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complicated obstruction in the optic nerves, the fifth is an imcomplete 


ripening, and the sixth the absence of light perception"!>”?. 


You also have to observe the patient‘!?*). He should not at the time 
of the operation suffer from headaches, as this could produce after the 
operation an inflammation of the ocular coats; he also should not suf- 
fer from coughs, he should not be irascible or cross as this causes a re- 
currence of the cataract. 

The Shykh Ibn Sina says in the third book of the Qanun“'*): Once 
you have decided to operate, ask the cataract patient to nourish him- 
self with fresh fish and with food which makes him more moist and 
will thicken the cataract; these methods should be used which actually 
increase the cataract; after that you can operate. 

About the Operation Itself. 


You first have to cleanse the body, and especially the head. You 
should initiate bloodletting if this is thought necessary. 


Description of the Needle. 


It should be made of red or yellow copper so that during the opera- 
tion it can be seen through the transparent cornea. It should be | 1/2 
fists‘!35) long beneath the point with which the operation is performed. 
The length of the point of the neddle which is introduced into the eye 
(37) should be at- 


tached to the needle separating the body of the needle from the point. 


should equal the nail of a thumb"*®). 4 collar ring 


The point should be triangular, but the triangle should not have cutting 
edges so that whichever way the needle is turned one of the three edg- 


(132) These are excellent principles. 

(133) K., page 160 

(134) K., page L6l. 

(135) = 18cm, not much longer than a metal pen. The needle is here called miqdah. 
(136) =3-3.5 cm. 

(137) Arabic ; collar chain aj. 
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es can touch the cataract and couch it. The shape of the needle helps to 


not perforated the iris. See the illustration of the needle‘!3®. The 


“ww 


needle is called miqdah ce swhich is derived from qadaha‘!>”) cH. 
which means: "when you strike a piece of steel with a stone, the 
sparks will fly and light will become visible." The same happens with 
the cataract needle (miqdah); if you operate with it on the eye, you 
will produce light for the cataract patient; light will appear and the pa- 
tient will see. 


If you intend to perform the operation''*®. 


down in the shadow, at a place where his face is exposed to the sun, 


then let the patient sit 


on a northern sunny day, not on a southern one, on a day when there 
are no clouds. His stomach should not contain any food so he will not 
vomit. He should sip rhubarb‘'*) wine and preserved''*?) grape juice 
and the juice of Tamarind. The best time for the operation would be 
the autumnal or spring equinox. 

The patient should sit on a low bench, he should elevate his knees 
to the chest and should put his hands on his thighs. You should sit on a 
stool so that you are somewhat higher than the patient. You should 
close his good eye with a patch. This has a twofold advantage: First, 
the good eye will not move during the operation and with it the eye to 
be operated on, otherwise, you could not perform the operation. The 
second advantage is that if the operation was successful and you show 
the patient afterwards an object, nobody can say that he actually saw it 
with his good eye. You ask an assistant to stand behind the patient and 
hold his head. You elevate the upper lid so that he cannot move the 
eye. Then you ask the patient to look toward the internal canthus, i.e. 
toward the nose, as if he would be cross-eyed. This gaze should be 





(148) In g the illustration is missing, in p we find it in the chapter on the cataract but in anoth- 
er place (at least in our copy). 

(139) Actually, gadaha means: 1. He strikes fire: 2. He perforated. Neavertheless. it is clear 
that migdah presents only the literal translation of the Greek word Ghlegible). In antiquity ety- 
mology was not an important branch of science. Compare also: Khalifah, footnote 41. 

(140) Essentially after A. b. 1. Hl. c. 74, though comewhat more extensive. 

(41) ribas uvlyy. Rheum ribes. A. M. No. 274, page 209. 


(142) muna’na’ aves. (Dozy does not have that word.} 
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‘ : 7 * Ps 43) 
maintained as can be seen from the following illustration'!4?), 


Then you press with the tail end of the needle (miqdah) - at a dis- 
tance from the limbus which is as long as the width''*”) of the needle - 
into the conjunctiva until an impression appears. This will teach him 
patience and will, on the other hand, create a firm point from which 
the sharp point of the needle cannot slide off. 

Antyllos says: The distance of the perforation from the limbus 
should be as long as the distance of the pupil from the limbus. 

The marking should be made opposite the pupillary margin, but 
somewhat higher so that the needle will always be above the cataract 
when touching it. 

Then press vigorously with the sharp triangular point onto the 
marked impression, - use your left hand on the right eye and your right 
hand on the left eye, - until the conjunctiva is torn and you notice that 
the needle has reached a wide empty space. 

The distance''*” of the entrance of the needle equals the distance of 
the pupillary margin to the limbus. It is still tolerable if this is exceed- 
ed by one-half of the width of a grain of barley; if it is, however, 
more, then the color of the iris will be damaged. 

The pointed end of the needle has to be somewhat inclined toward 
the nasal canthus; this makes it safer for the other coats of the eye''*®’, 

Once the needle has entered the eye fixate the patient's head with 
your other hand and put the needle on the lower part of your thumb 
with which you have performed this maneuver so that if can rest in 
this position; entertain the patient with friendly conversation and assu- 


age his apprehensions''*”?, 


(143) This illustration is missing in the manuscript. 

(144) Or the thickness, as both are equal. It is obvious that this could not mean the length of 
the needle (=18 em). It is also obvious that this marking will occur on the temporal side as 
the patient is looking nasally. Compare ‘Ammar, footnote 387. 

(145) Literally : The distance with which the needle perforates is only the distance until it 
reaches the pupil. Compare A. b. L. page 231. 

(146) A. b. 1, page 231. 

(147) A.b. L, page 232. 
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Then slowly turn the needle with the point toward the nose until 
you can see it behind the cornea. During this maneuver the iris is 
pushed backwards and not perforated because of the villi which are at- 
tached to it. In that moment elevate the handle of the needle gradually 
and only a little then the cataract will be depressed downward, it is 
pulled toward the villi of the iris. 


(148). The surgeon 


Galen says in his book about the operating room 
has to keep the cataract for a time beneath the needle at that place 
where he would like to have it stay until the cataract becomes adher- 
ent, 

Galen''8%) says in his monograph about diseases and symptoms : 
The most cautious and best surgical maneuver will be accompanied 
with only little pain. 

Galen''4?) finally says in the third volume of his book on topical 
medications: The goat operate their eyes themselves by pushing a 
sharp thorn into the eye. He adds to this comment that this is of no use 
to the surgeon who operates on human eyes. 


'50) in withdrawing the needle 


In general, one should not be hasty’ 
so that the cataract will note rise again. If the cataract nevertheless re- 
appears, then push it down a second time until it becomes adherent to 
the villi of the iris. 


(159) and will attach to 


Frequently, the villi are somewhat slippery’ 
the cataract only with diffeculties. Or the cataract is so thin that it will 
rise again. On the other hand, there are cataracts which when couched 
with the needle will submerge as if they had fallen into a well. 

Then you elevate the point head of the needle'!?") and observe it. If 
the cataract cannot be pressed downward by the couching maneuver, 
then push it into another area and fragment it. If the cataract will not 
move downward at all, then press the needle‘ oe against the nasal can- 
(148) Conipare foorsate 50 to Khalifah, 

(148a}) Compare footnote SO to Khalifah. 
49) Compare footnote 52 to Khalifah. 


50) A. b. 1, page 233. 


7 
C15 
(151 


)mihattcge. Previously it was called miqdah. 
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tus so that some blood will appear; mix it with the cataract and then 
press both downward; then the cataract will not rise again because the 


blood had made it heavier‘!>”?, 


Proceed in the same way when unintentional bleeding occurs, be- 
cause then the cataract will fragment and be torn. It is claimed that the 
cataract is surrounded by a membrane; when this membrane is torn 
into small pieces, then blood will permeate into its parts and make it 
heavier; it will then descend as I have mentioned. 


The shykh (Ibn Sina) says in his third book of the Qanun!53; When 
blood flows into the pupil, then depress it also and do not leave it in 
the pupillary area so it will not coagulate there; this would be incura- 
ble. 

Then ask the patient to breathe heavily'!>?? - through the mouth and 
not through the nose, - so that the cataract will be pulled downward. 

When the catarct has now descended and the patient can see an ob- 
ject which you show him and can point toward it, then withdraw the 
needle slowly by rotating ne? 

On the other hand, Ibn Al-‘Abbas says in his ninth book of the 
Royal Practice: Beware of testing the vision of the patient after you 
have removed the needle; this may be one of the reasons why the cata- 
ract could rise again. 

If there is bleeding from the perforation site, then apply powdered 
salt to it. Finally, put a ball of cotton soaked in egg yolk with rose oil 
onto the eye. At the same time dress the good eye with a firm bandage 
so it cannot be moved and the operated eye will also remain immobile. 
You also have to put a bandage over the head. Ask the patient to re- 
main in a dark room in a supine position'!>>), Support his head on both 
sides with pillows. He should lie like a dead man‘!°® and should not 


(152) Simil a to Al b. L., page 234, only somewhat more extensive. 
(153) A. b. L, page 234: K., page 163. 


(154) According to Paulos VI, c. 21. 


dl 


55) Gllegible). Compare A. b. L, page 234. 
(156) A. b. L, page 234. 
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move, not speak and avoid excitement and sneezing. If he does feel 
an irritation to sneeze, then you should rub the point of his nose with 
part of his upper lip. If he feels like coughing, he should sip rosewater 


in almond oil!°””, 


He should take food which does not need any chewing, e.g. the 
yolk of a half cooked egg and sugared soft eggs with vegetable soup 
and noodles and similar food. You should dissolve bread crumbs into 
this. Restrain him from drinking too much water. 

Somebody who can constantly attend to him should stay with the 
patient!°/® When the patient wants something, he should only indi- 
cate it with his hand. 

If he has a headache, then apply compresses as well as other medi- 
cations which we shall mention at the appropriate place. 

Remove his bandage on the third day, or corresponding to your 
own 
judgment, to the climate of the country and to the time of the year, so 
that his eye does not become too hot, otherwise an inflammation may 
occur. Then carefully wash his eye while the patient remains lying 
flat'°®); use a ball of cotton with a decoction of roses or rosewater. 

If you are afraid of an inflammation of the eye, then put cotton 
soaked in egg white on the eye and let the patient sit up while pillows 
support him from behind. 

Thabit Ibn Qurra‘!>?) says in his book about seeing and perception : 

"After removing the needle, apply to the eye egg yolk and rose oil in 
winter, egg yolk and egg white in violet oil in summer. The bandage 
should be large enough to reach over the eye and the nose, the temple 


and the front; then put over it for protection a large compress. If it is 


(157) A. b. L, page 235. 

(157a) A. b. 1, page 235. 

(158) In the text it says sleeps.” But this would be quite contrary and would have the oppo- 
site effect of what is intended, i.e. the patient would while awakening perform vigorous unin- 
tentional movements. 


(159) Compare footnote 120, 
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summer, then leave the dressing for 24 hours and remove it after- 
wards. In springtime or autumn. dress the eye for 48 hours, i.e. for two 
days and two nights. During winter dress the eye for 72 hours, i.e. for 
three days and nights. The operation should be performed at the edge 
of the rug on which you later let him sleep'100™, 

Yelling and pounding with a pestle, as well as unpleasant scents 
and objects should be avoided close to the patient, as this could pro- 
voke sneezing. (If he has an urging to cough, then drop a little water 
into his throat and coughing and sneezing will disappear‘!®'’,) His rug 
should be free of fleas and of anything that could upset him. 

Give him cream of date‘'®”) and a mash of flour’!®) which is pre- 
pared with hot water and admixed with sweet wine of pomegranate 
apples. 

When you remove the dressing begin slowly with peeling off the 
ball of cotton at the nasal canthus. A large black piece of cloth should 
cover the head of the patient and also the head of the physician. When 
you open his eye wash it gently with mother's milk and put again egg 
yolk with oil on it. Do this every day once until the seventh day in 
winter; at any other season do it for five days. 

Then let the patient enter a moderately darkened room, hang a 
black piece of cloth over his face and wash his eye with rosewater and 


4) on it lead powder mixed with rosewater. Do this for 14 days. 


put’! 
if there is no headache and no heat in the eye and no damage, then put 
him into the open air on the 14th day. 

If there should be inflammation and pain, treat him as necessary. 


If you see that he does not get enough sleep, then visit him two to 
(160) tunawwime .3 , Le. put him to sleep. This. however, is no reason to assume that anes- 
thetizing medications were applied. 

(161) This sentence could be regarded as an addendum, as better means against coughing and 
sneezing were just mentioned. 

(162) Khabis 2. , cibus ex dactylis cu cremore lactic mixtis. 

(163) sawig 3 gp» , polenta. 


(164) The text is here unclear; we read: wa-iltahk +4!! 
Nee 
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three times a day and let him sit up so that he becomes encouraged; 
his head should always lie high. You should also visit him at night 
time and treat him in this way for 14 days. 

Go with him into the bath. 


Do not use any perfume containing camphor because this would 
keep him awake. Give him food as seems necessary, with the excep- 
tion of salty and fresh fish and beef. Rub his eye with blood ironstone 
or antimony. 


If an inflammation should set in, then rub the eye with the white 
collyrium"® Its composition is: 5 drachms of lead white and copper: 
2 drachms of Arabian gum, starch and tragacanth. This is pulverized 
and kneaded with the water of fresh fennel, a collyrium is prepared 
and then applied. 

If the cataract recurs, then repeat the operation if there is no‘!®° 
acute inflammation at the site of the perforation. This site does not 
close so quickly as we are dealing here with a cartilage. The healing 
only occurs after seven days if the opening hole has not become small- 
er by granulation tissue’ Ha). 

Numerous are the complications which may occur during the oper- 
ation. The physician has to be keen and deliberate, ready for the cor- 
rect maneuver and for any possible complication. ‘Ammar says in his 
book "Al-Muntakhab Fi ‘Ilm Al-‘Ayn": "I have made an observation 
when treating a 30 year old man from Saud in Diarbekr who saw noth- 
ing. He was born with cataract in both eyes. he came to me, I saw him 
and observed him. I found that it was a benign cataract and guaranteed 
him that he would be able to see. Then I gave him some purges and in- 
itiated bloodletting and operated both eyes. Then I saw something in 
this man which IJ had never seen before. Each time I brought the 


(165) The one mentioned in ‘Ammar, footnote 419, to be used after every cataract operation 


does not contain copper and less lead white. 


(166) This negation is absent in the text; if 1s, however, correctly mentioned in the corre- 


sponding text by A. b. I., page 236 and by Al-Qaysi. 


(167) This we find in g, whereas p contains here a mutilated sentence. 
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needle (miqdah) to the cataract, the cataract became red and some- 


times yellow. I therefore was convinced that the man would remain 
blind. The cataract in his eye was like a stone which could not be 
moved from its location, - only the color changed under the needle. 
Then I told myself: The needle has perforated into his eye; I will not 
remove it until I have recognized the nature of his disease. Then I at- 
tacked the cataract vigorously with the needle. Then the cataract di- 
vided like the skin of an egg which covers the egg white; I did not 
cease to fragment the cataract in that way until I had with great diffi- 
culties removed the last remnant of the cataract. Then the man could 
see again and I was not afraid anymore for his eyes. I removed the 
dressing from both eyes on the third day and found that the cataract 
had disappeared in both eyes. I furthermore observed something great: 
The man swore to me that he had not been lying on his back, not a sin- 
gle day. 

From that day on I designed a hollow needle (miqdah Al- 
Mujawwaf) but did not operate on anybody with this needle until I ar- 
rived in Tiberias. Then they showed me a man, a Christian, so I would 
operate on both his eyes. The patient said to me: Do with me whatever 
you like, but I cannot lie on my back. So I operated on him with the 
hollow needle and removed the cataract so that the man saw immedi- 
ately after the operation and did not have to lie on his back. I dressed 
his eyes for seven days, but he was lying in any position he wanted to. 

Nobody has before me used this hollow meedle. I operated in 
Egypt on a large number of patients with it. 


Description of the hollow needle 


The shape is like the solid one only the hollow needle is thicker. 
The inner canal reaches from the end to the point of the needle. At the 
place where the cataract will be aspirated'!®*) is a hole on one of its 


three planes. 


(168) This we find in g and A., H.: p says “proven.” 
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Description of the operation with the hollow needle 


It is similar to the operation described above, I mean here the intro- 
duction of the needle int the eye. Once the needle is inside the eye, de- 
press the cataract with it as recommended above. However, when the 
cataract has been couched and half of the pupil has become clear and 
the needle has become visible within the eye, then determine on which 
of the three sides of the triangle the hole can be found. Straddle this 
hole on the cataract and ask the assistant to aspirate vigorously at the 
outer end of the needle, because the cataract has a thick substance. 
When the assistant aspirates and the cataract adheres to the hole of the 
needle, then ask the assistant to aspirate more and more vigorously. 
You, however, observe the cataract and as soon as the cataract has en- 
tered the needle, then remove the needle in the usual manner while the 
assistant still aspirates until the needle has been pulled out of the eye; 
then the cataract has been extracted with the help of the needle. 


After this procedure the patient does not need any bed rest, only a 
dressing until the perforation has healed. The assistant should be care- 
ful when aspirating so that his own breath should not get into the pa- 
tient's eye; we should also be careful that the needle does not fall upon 
the proteinaceous fluid and aspirate a lot of it; this could damage the 
eye. The patient should be careful not to expose himself to light or 
shiny objects until the 40th post-operative day, he should avoid sexual 


“ oe . . . 9 
intercourse, vomiting, yelling and constipation !© ), 


Thabit Ibn Qurrah disapproves of the operation with the hollow 
needle and says: "This operation is an illusion. It would not be appro- 
priate that you should take it up from the man who says that this is a 
good operation, even when he maintains that he is an ophthalmologist; 
there is in the eye a fluid which is more liquid than the substance of 
the cataract. If it were appropriate to aspirate the cataract, then this 
fluid of the eye could be aspirated even more. In addition, the cataract 
is surrounded by a membrane which would prevent the hollow needle 
from entering the cataract during the suction maneuver." 


(169) Up to this point Salah Al-Din follows ‘Ammar. He follows him nearly verbatim, only 
occasionally his version is slightly appreciated. In the Hebrew manuscript of A. the descrip- 
tion of the instrument can be found at the end. 
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Al-Razi says in the second book of the Al-Hawi Continens, accord- 
ing to Antyllos: "Some physicians divide the lower part of the pu- 


(17) and extract the cataract; this is only possible for a thin cataract; 


pul 
it is impossible for a thick cataract because the proteinaceous fluid 
would be extracted with it. Some physicians introduce instead of the 
needle (miqdah) a glass tube into the eye and aspirate the proteina- 
ceous fluid out of the eye." 

Now some criticize the skillful ‘Ammar, not because of his opera- 
tion of a thin cataract with a hollow needle, as he is famous for his 
skill and his surgical procedures on the eye. I also maintain that the 
bronze hollow needle is not like the glass tube. The glass must be 
thick because it has to contain the hollow space and because otherwise 
it could easily break during the operation and this would be a great 
danger. 

What Antyllos says about dividing the lower part of the pupil 
would reinforce the opinion of ‘Ammar; this could be a danger for the 
cornea as a scar could result at the site of the wound and because it is 
so close to the proteinaceous fluid. ‘Ammar, however, performed this 
operation in the conjunctiva, as is otherwise the custom. 

Other physicians apply a lancet (mibda‘aa- ) before using the 
needle. This lancet has a rounded point firmly packed in cotton and 
rubbed into the best antimony. The part of the lancet which penetrates 
the conjunctiva is not covered by cotton. This measures two-thirds of 
a grain of barley"!7)) 

This is what I would like to mention concerning the treatment of a 
cataract. This is the end of the eighth book of my work "Light of the 
Eyes 0 gl), " Praise the Lord. 


(170) hadagah. The Latin translation of the Continens (volume 41B) says somewhat incor- 
rectly : Dixit Antilus : et aliqui aperuerunt sub pupilla. 
ett gn fs 


(171) In the text "One third of the length of a barley grain Bpactic.” Khalifah’s corre- 
sponding description has “one grain." 
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